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® On the Physical Structure of the Western District of 
Upper Canada. 





By W. E. Locan, F.2.S., F.G.S., and Director of the Geological 


Survey of Canada, 





The Western District of Upper Canada has, at a short distance 
on the north-west side of it, the coal-field of Michigan, and at 
a somewhat greater on the south-east, what has been called the 
coal-field of Appalachia. The former, as has been ascertained 
by the investigations of the geologists of the United States, 
occupies the chief part of the interior of the southern peninsula 
of Michigan, and has a superficies of about 12,000 square miles, 
while the latter, extending in length from the north-eastern 
corner of Pennsylvania to Tennessee, and in breadth from the 
vicinity of Lake Erie to the sources of the Potomac, presents 
the greatest known carboniferous area on the face of the globe, 
its surface being equal to about 60,000 square miles. The 
rocks of the Michigan coal-field, where they approach nearest 
to Lake St. Clair, and those of the Appalachian, where they 
do the same in regard to Lake Erie, exhibit an attitude so near 
to horizontality, that, without accurate admeasurements, it would 
not be easy to detect their dip. Those between the coal-fields 
and the two Lakes equally do so, and those again between the 
Lakes themselves are, as a whole, flatter still. The Western 
District, thus flanked on both sides by coal measures, and show- 
ing no easily observed reason in the dip why they should not be 
carridd across it, might induce those who had made no careful 
examination of the matter to entertain a hope that some out- 
lying patch of such measures might yet be found in that part 
of Canada. The ascertained structure of the District, however, 
shows that such a hope would be ill founded; and I propose 
to place before the Institute an explanation of what that struc- 
ture is, illustrated by a map and section, that part of the 
map representing a portion of the United States being copied 
from the works of American geologists. 

The rocks comprehended in the section in descending order 
are— 

1. Gneissoid, or Metamorphic series. 


2. Huronian, or Copper-bearing rocks, perhaps equivalent to the 
Cambrian of England. 


8. Potsdam Sandstone. . 
4. Calciferous Sand-rock, Chazy, Birdseye, Black River, 
and Trenton Limestones. I 
5. Utica Slates. \ eiterien 
6. Hudson River group. a 
7. Medina Sandstone. 
8. Clinton and Niagara groups. 
9. 


. Gypsiferous Rocks, or Onondaga Salt group. } Upper Silurian. 
10. Corniferous Limestone.* 





* What is called the Corniferous limestone, under No. 10, is intended 
to represent whatever there may be in Canada of those deposits which, 
in the New York series of rocks, compose the Helderberg series, with 
the exclusion of the Onondaga Salt group; and, it may be here 
remarked, that the line of division between the Upper Silurian and 

onian rocks is given as merely approximative. The true position 
of this line seems as yet not quite certain, but it is supposed to be 
some where about the middle of that portion of the Helderberg series, 
which lies above the Onondaga Salt group. 
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11. Hamilton group. 
12. Chemung and Portage groups. 


13. Mountain or Carboniferous Limestone. ) ,, . 
‘ + Carboniferous. 
14, Coal measures. J 


\ Devonian. 


It is not my intention to give any detailed description of 
these rocks, but for their mineral and fossil contents, as well 
as their respective thicknesses, refer to the various official 
reports presented to the government on the progress of the 
geological survey of the Province, and those of the geologists 
of the United States; nor shall I allude to their geographical 
distribution in detail farther than as occasion may require, the 
map being sufficient to explain it. 


Taking these rocks in their general groupings, it will be 
perceived by the map that the Lower Silurian series, by a 
change in the strike from west to north-west, sweeps round 
from Lake Ontario to Georgian Bay, and proceeds thence by 
the north side of the Manitoulin Islands, and the north shore 
of Lake Huron, to the northern peninsula of Michigan, gradu- 
ally curving to Green Bay, in Lake Michigan. The Upper 
Silurian follows them. The Niagara Limestone at the base 
aids in forming the neck of land separating and holding up 
Lake Erie from Lake Ontario, and continues in a ridge along 
the Blue Mountains, and the promontory terminating at Cabot’s 
Head and Cape Hurd, of which promontory the chain of the 
Manitoulin Islands is only an interrupted prolongation. The 
Gypsiferous rocks succeed conformably, running from Grand 
Island, by the Welland and Grand Rivers, to the River Sauguine, 
while the superimposed Corniferous Limestone, from Lake Erie 
on the one side and Lake Huron on the other, is projected for- 
ward into the Western District as far as the Township of Zone. 
The same formation, with a projected form in an opposite diree- 
tion, comes up from Ohio by the upper end of Lake Erie, and 
is carried north-easterly as far as the eastward side of Chatham. 
Between Zone and Chatham, the Hamilton group, composed 
of black bituminous shales, constitutes a narrow band, which 
runs north-westward towards Lakes Huron and St. Clair, and 
south-eastward to Lake Erie, gradually widening in both direc- 
tions in the surface it occupies, and finally merging into two 
rings, or irregular circular belts, one of which is rudely con- 
centric with the coal measures of Michigan, and the other with 
those of the Appalachian field—of which last, however, the 
map shows but a small portion. Within these two rings, thus 
united by the band across the Western District, and between 
them and the carboniferous centres, the Chemung and Portage 
groups occupy their place, in two broad and entirely separate 
zones, one of them showing itself north-west of Lake St. Clair, 
and the other south- east of Lake Erie. 

To any one accustomed to consider the forms derived from 
the intersection of surfaces, who will carry in his mind that the 
various formations which have been given are nothing more 
than a set of thick, close-fitting, conformable sheets, which are 
intersected by the general surface of the country, it will be at 
once apparent that the ascertained geographical distribution of 
tue formations results from the fact that between the Michigan 
and Appalachian coal-fields there is a flat anticlinal arch, the 
axis of which runs, with a gentle curve, from the upper extremity 
of Lake Ontario by London, Zone, and Malden, to the Maumé 
River, at the upper end of Lake Erie, and that between Chatham 
and Zone there is in it a slight transverse depression. This 
anticlinal arch is represented in the section, the line of which 
runs in a north-west and south-east direction from the one 
coal-field to the other, a little south-west of the Hamilton 
shales in Chatham. The section is given on a scale of one 
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mile to an inch, both horizontally and vertically ; for it is only 
by using the same scale for both measurements that a true idea 
can be at once conceived of the very small slope in a set of 
strata that is required to produce important effects in geographi- 
cal distribution. 

It will be seen by the section that between the highest forma- 
tion in the Western District (the Hamilton group) and the 
Carboniferous series, the rocks that are wanting (the Chemung 
and Portage groups) have a thickness of about 2500 feet, and 
without a very extensive area of these, there can be no reason- 
able expectation of coal. 

The position of the great Lakes of the St. Lawrence, and the 
distribution of the rocks in connection with them, is one of the 
grandest and most beautiful instances to be met with of the 
dependence of the geographical features of a country upon 
geological structure. Lake Ontario, Georgian Bay, with its 
continuance behind the Manitoulin Islands, and Green Bay, in 
Wisconsin, are excavations in the same formation of the Lower 
Silurian series. Lake Erie, Lake St. Clair, Lake Huron, and 
Lake Michigan are excavations in equivalent constituents of 
the Upper Silurian, while there runs a ridge separating these 
two sets of excavations from one another, which derives its 
main characteristic from the Niagara Limestone. The Chemung 
and Portage groups, which are composed chiefly of sandstones, 
have been strong enough to resist the denuding forces which 
have produced the excavations, and we find them forming 
equivalent limits to the Upper Silurian or perhaps more cor- 
rectly, Devonian Lakes. It is thus the distribution of these 
various rocks, which is again dependent in a great measure 
upon the anticlinal arch running between the two great coal- 
fields, that gives to a very large part of Upper Canada its present 
geographical form. 

Let us suppose that there was the smallest possible patch of 
the Carboniferous series in the Western District. What would 
be the result? It would be surrounded, of course, by the Che- 
mung and Portage groups. These would give around the car- 
boniferous centre a broad ring of sandstone, which would reach 
as far as Malden to the south-westward, and London to the 
north-eastward, and the Western and London Districts, instead 
of being underlaid chiefly by calcareous, would be so by silicious 
rocks. The structure in connection with the coal-patch being 
sinclinal instead of anticlinal, the projected forms of the Cor- 
niferous limestone would be turned in the opposite directions 
to those they now have, and in Canada all the formations below 
would in succession be carried farther to the eastward. With 
the distribution of the rocks, the forms of the Lakes, dependent 
on this distribution, would be altered. The sandstones sur- 
rounding the coal-patch would extend, with the exception of 
the coal-patch, across from the Michigan to the Appalachian 
coal-field; and if like causes are to be supposed productive of 
like effects, one-half of Lake Erie and a part of Lake Huron 
would be obliterated, and the remaining portion modified in 
form. In short, the supposition of an acre of the true Carboni- 
ferous rocks existing in the Western District, requires as a 
consequence the supposition of a very extensive change in 
Upper Canadian geography. 

If it be supposed that the coal-patch might be present through 
the influence of a dislocation, one of the conditions of such a 
dislocation must necessarily be that it must produce a down- 
throw on one side or the other of at least 2500 feet; and it 
would still be required that on the downthrow side the wide 
zone of sandstone, and all the circumstances consequent on it, 
should follow the coal until interrupted by the fault. But if 
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disturbances had occurred in this part of America of sufficient 
force to produce a dislocation of this order, it is probable that 
it would not be a solitary one. The strata of the District would 
have been tilted up to various high angles, and instead of its: 
flat surface, dependent on the flatness of its rocks, the country 
would have presented a mountainous one. 

Unless, therefore, workable coal seams are to be found jg 
older rocks than those of the true carboniferous age, which no 
ascertained facts either in the United States or in Canada, or 
any other part of America, authorize us to expect, it appears 
to be a necessary consequence of the structure of the Western 
District that none will be met with there. But though there 
are no true coal measures in the District, there are rocks which 
may readily be mistaken for such by observers, who unaware, 
when actual workable coal seams are not before the eye, how 
extensive an examination it may be expedient to make, and 
how many circumstances connected with geological structure 
it may be necessary to bring into harmony, before it is defi- 
nitely pronounced whether a particular set of strata are likely 
to be associated with coal seams, are disposed to come to a 
hasty conclusion, founded upon mere mineral resemblances, 
These rocks are the black bituminous shales of the Hamilton 
group. They are no doubt nearly identical in mineral character 
with similar shales frequently found interstratified with true 
coal measures. Like them, they in several places hold so much 
bituminous matter as to give a partially inflamable character to 
the rock, and to yield petroleum or mineral oil. Not only do 
they resemble them in mineral character, but also in some 
degree in respect to a portion of their fossil contents. Coal 
measures are strongly marked by their fossil plants, and in the 
Hamilton shales are found Cal/amites, a genus abundant in the 
Carboniferous rocks, though the species may j erhaps be different. 
These Ca/amites in the Hamilton shales, having lost their inte- 
rior by decay, are found compressed into flat stripes and con- 
verted into crystalline coal, as they generally are under similar 
conditions in true coal measures. The circumstances of the 
case, therefore, might occasionally deceive even practical 
observers, had they not other guides in the Crustacea and 
Mollusea of the formation, and a traced out and ascertained 
place for it in the order of superposition, in which by prior 
extended examinations its constituent strata had become 
known. It has been well ascertained by the geologists of the 
United States, that the place of these shales in Northern New 
York and Pennsylvania is about 2500 feet beneath the Car- 
boniferous rocks ; and before the institution of the State geolo- 
gical surveys, the formation had been very extensively and 
very expensively examined by boring, excavation, and surface 
explorations in search of coal seams, but of course without 
success ; and it is with a view to aid in preventing a repetition 
of such useless expenditure in Canada that the present paper 
and its illustrations are submitted to the Canadian Institute. 





On a method for preserving the sensitiveness of Collodion 
Plates for a considerable time. 





By Joun Spriuer AND WILLIAM CRrROOKES.* 





The extreme sensitiveness of Collodion as compared with 
paper and other photographic surfaces, renders this material 
invaluable in all cases where rapidity of action is desirable, but 





*From the Philosophical Magazine. 
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to the present time its use has been greatly restricted by 
the necessity for. preparing the plate and completing the whole 
of the manipulatory details within a comparatively short space 
of time, thus rendering this beautiful process practically inap- 

icable in all cases where the conveniences of a photographic 

boratory are not at hand. 

For some time past we have been investigating the causes 
which operate to prevent the excited plate retaining its efficiency 
for more than a few hours. It seemed highly probable that the 

rmanent sensitiveness of the film was principally dependent on 
the retention of a moist surface; and if by any artificial means 
this end could be secured, the original sensitiveness of the 
film would be, for at least a reasonable time, preserved unim- 
paired. 

The only attempts up to the present time to effect this object 
are, we believe, that of M. Girod*, who proposes to enclose the 
sensitive collodion film between two plates of glass, with only so 
much of the exciting silver solution as might be retained by 


capillary attraction; and thus by retarding the evaporation of 


the water, to keep the surface moist, and consequently sensitive 
for a longer period; and secondly that of M. Gaudin}, who 
suggests the use of perfectly air-tight dark frames or boxes, 
in which a number of the wet plates could be arranged in a 
horizontal position, and there kept until required. Besides 
these two methods, it is well known that the plate will remain 
excited for a considerable time if kept immersed in a solution 
of nitrate of silver; in fact, a glass bath in the camera has 
been often used in cases where the length of exposure was 
likely to be too prolonged to admit of the plate being placed in 
the ordinary slide. 

Instead, however of having recourse to a mechanical means 
for preventing the evaporation from the surface, we have endea- 
youred to avail ourselves of a chemical process, by the employ- 
ment in the bath of substances having a powerful affinity for 
water; in the choice of these, however, we are necessarily limited 
to such as are neutral in constitution, and do not form insoluble 
compounds with silver. The nitrates and acetates, especially 
the former, seemed most convenient for our purpose on account 
of their general deliquescent nature, and for our first experi- 
ments we selected the nitrates of lime, magnesia, and zinc, as 
most promising of success. These agents were at first tried in 
the above-mentioned order; but from a few preliminary trials 
We were inclined to give the preference to the zine salt, and 
having obtained such satisfactory results with its use, are in- 
duced to communicate them at once rather than withhold them 
until our investigation of the other compounds shall have been 
completed. At first we endeavoured to add the nitrage of zine 
direct to the exciting bath, but the quantity required fo prevent 
80 large an amount of nitrate of silver from ecrystalizing out on 
the plate rendered the solution too dense to work with. 

The following process can be recommended as having proved 
perfectly successful in our hands; we do not doubt that with 
more general use it may be considerably modified and improved, 
but at present we have rather contented ourselves with esta- 
blishing the broad principle with such details only as will suf- 

to ensure good results, and to leave to a future period the 
consideration of those minor points which only a long experience 
ean develope. 

The plate coated with collodion (that which we employ con- 
fains iodide, bromide, and chloride of ammonium, in about equal 
proportions,) is made sensitive by immersion in the ordinary 





*Journal Phil. Soc. No. 9. +Ibid. No. 19. 
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solution of nitrate of silver (30 grains to the ounce), and after 
remaining there for the usual time is transferred to a second 
solution of the following composition :— 

Nitrate of zinc (fused) . . . 2 ounces. 

Nitrate of silver. 35 grains. 

Water : 6 ounces. 
The plate must be left in this bath until the zine solution has 
thoroughly penetrated the film (we have found five minutes 
amply sufficient for this purpose, althcugh a much longer time 
is of no consequence); it should then be taken out, allowed to 
drain upright on blotting-paper until all the surfage moisture 
has been absorbed (about half an hour), and then put by until 
required. The nitrate of zine, which is still retained on the 
plate is sufficient to keep it moist for any length of time, and 
we see no theoretical or practical reason why its sensitiveness 
should not be retained as long; experiments on this point are 
in progress ; at present, however, we have only subjected them 
to the trial of about a week ; although at the end of that period 
they were hardly deteriorated in any appreciable degree. It is 
not necessary that the exposure in the camera should be imme- 
diately followed by the development, as this latter process can 
be deferred to any convenient opportunity provided it be within 
the week. Previous to development, the plate should be al- 
lowed to remain for a few seconds in the original 30 grain 
silver-bath, then removed and developed with either pyrogallic 
acid or a protosalt of iron, and afterwards fixed, &c. inthe usual 
manner. 

The advantages of this process can scarcely be overrated.— 
Besides the facility it affords of working in the open air with- 
out any cumbrous apparatus, photography may now be applied 
in cases where it would have been hitherto impracticable, owing 
to the feebleness of the light e.g. badly illuminated interiors, 
natural caverns, &c.; if necessary, the exposure could be pro- 
tracted for a week, or possibly much longer, and the deficiency 
of daylight compensated for by the employment of the’ electric 
or other artificial light. It will also be found useful where the 
plate must be kept ready excited, but the exact moment of ex- 
p-sure may depend upon possible contingencies rather than on 
the will of the operator, or in cases where it would be imprac- 
ticuble to prepare the plate just before exposure ; for these 
reasons it might prove a valuable adjunct on the eve of a naval 
or military engagement, for accurately recording the positions 
of the forces. 

A small proportion of nitrate of zine added to the ordinary 
nitrate of silver bath in no way interferes with its action, and 
might obviate the inconvenience sometimes felt during hot 
weather in photographic rooms, of the film becoming partially 
dry before exposure. If added in a still smaller proportion to 
the silver solution used for exciting the ordinary Talbotype 
paper (without the employment of gallic acid), it is very pro- 
bable that its sensitiveness may be preserved during a much 
longer period than is generally possible. As far as our experi- 
ments have gone, they tend to confirm this supposition ; but at 
present we can hardly speak more confidently on this point, as 
it is still under investigation. 

There are, no doubt, many other substances which might 
equally well answer the purpose of nitrate of zinc; besides 
those already mentioned, the nitrates of cadmium, manganese, 
and perhaps also those of copper, nickel, and cobalt might be 
found serviceable. .Glycerine at first seemed to promise very 
good results, but the principal difficulty was the necessary im- 
purity of the commercial product, in consequence of its being 
obtained from the exhausted leys of the soap boilers. 
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Observations on a Telegraph Line between Europe and 
America. 


By L. Turnsuit, M.D.* 

The magnificent idea of connecting Great Britain and the 
United States by telegraph, which has long been a favourite 
one with me, has been again revived in this country, and re- 
ceived much strength aud encouragement from the investiga- 
tions of the depths and condition of the bottom of the ocean, 
along the route of the merchantmen between Europe and the 
United States. According to a recent letter of Lieut. Maury’s 
to the Secretary of the Navy, dated February 22, 1854, Lieut. 
Berryman availed himself of this opportunity to carry a line of 
deep sea soundings from the shores of Newfoundland to those 
of the Irish coast. 

The result is highly interesting, as it bears directly, in so far as the 
bottom of the sea is concerned, upon the question of a submarine tele- 
graph across the Atlantic, and I therefore beg leave to make it the sub- 
ject of a special report. 

This line of deep-sea soundings seems to be decisive of the question 
as to the practicability of a submarine telegraph between the two con- 
tinents, in so far as the bottom of the sea is concerned. 

From Newfoundland to Ireland, the distance between the nearest 
point is about 1600 miles;+ and the bottom of the sea between the two 
places is a plateau, which seems to have been placed there especially 
for the purpose of holding the wires of a submarine telegraph, and of 
keeping them out of harm’s way. It is neither too deep nor too shal- 
low; yet it is so deep that the wires, but once laid, will remain for 
ever beyond the reach of vessels’ anchors, icebergs, and drifts of any 
kind; and so shallow, that the wires may be readily lodged upon the 
bottom. 

The depth of this plateau is quite regular, gradually increasing from 
the shores of Newfoundland to the depth of from 1500 to 2000 fathoms, 
as you approach the other side. 

The distance between Ireland and Cape St. Charles, or Cape St. 
Lewis, in Labrador, is somewhat less than the distance from any point 
of Ireland to the nearest point of Newfoundland. 

But whether it would be better to lead the wires from Newfoundland 
or Labrador, is not now the question ; nor doI pretend to consider the 
question as to the possibility of finding a time calm enough, the sea 
smooth enough, a wire long enough, a ship big enough, to lay a coil of 
wire 1000 miles in length; though I have no fear but that the enter- 
prise and ingenuity of the age, whenever called on with these problems, 
will be ready with satisfactory and practical solutions of them. 

I simply address myself at this time to the question in so far as the 
bottom of the sea is concerned, and as far as that, the greatest prac- 
tical difficulties will, I apprehend, be found after reaching soundings 
at either end of the line, and not in the deep sea. 

I submit herewith, a chart showing the depth of the Atlantic, accord- 
ing to the deep-sea soundings, made from time to time, on board of 
vessels of the navy, by authority of the Department, and according to 
instructions issued by the Chief of the Bureau of Ordnance and Hydro- 
graphy. This chart is plate XIV. of the sixth edition of Maury’s Sail- 
ing Directions. 

By an examination of it, it will be perceived that we have acquired, 
hy these simple means, a pretty good idea as to the depression below 
the sea-level of that portion of the solid crust of our planet which under- 
lies the Atlantic Ocean, and constitutes the basin that holds its waters. 

A wire laid across from either of the above-named places on this 
side, will pass to the north of the Grand Banks, and rest on that beau- 
tiful plateau to which I have alluded, and where the waters of the sea 
appear to be as quiet and as completely at rest as it is at the bottom of 
a mill-pond, 

It is proper that the reasons should be stated for the inference that 
there are no perceptible currents, and no abrading agents at work at 
the bottom of the sea upon this telegraphic plateau. 





* See Journal of the Franklin Institute, 

+ From Cape Freels, Newfoundland, to Erris Head, Ireland, the dis- 
tance is 1611 miles; from Cape Charles, or Cape St. Lewis, Labrador, 
to ditto, the distance is 1601 miles. 
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I derive this inference from a study of physical fact, which I little 
deemed, when I sought it, had any such bearings. 

It is unnecessary to speak on this occasion of the germs which phy- 
sical facts, even apparently the most trifling, are often found to contain, 

Lieut. Berryman brought up with Brook’s deep-sea sounding appa- 
ratus specimens of the bottom from this plateau. 

I sent them to Professor Baily, of West Point, for examination under 
his microscope. This he kindly gave, and that eminent microscopist 
was quite as much surprised to find, as I was to learn, that all these 
specimens of deep-sea soundings are filled with microscopic shells ; to 
use his own words, * not a particle of sand or gravel exists in them!” 

These little shells, therefore, suggest the fact that there are no cur- 
rents at the bottom of the sea whence they came—that Brook’s lead 
found them where they were deposited in their burial place after they 
had lived and died on the surface, and by gradually sinking were lodged 
on the bottom. 

Had there been currents at the bottom, these would have swept and 
abraded and mingled with these microscopic remains, the debris of the 
bottom of the sea, such as oaze, sand, gravel, and other matter ; but 
not a particle of sand or gravel was found among them. Hence the 
inference-that these depths of the sea are not disturbed either by waves 
or currents, 

Consequently, a telegraphic wire once laid there, there it would re- 
main as completely beyond the reach of accident, as it would be if 
buried in air-tight cases. Therefore, so far as the bottom of the deep 
sea between Newfoundland or the North Cape, at the mouth of the St. 
Lawrence, and Ireland is concerned, the practicability of a submarine 
telegraph across the Atlantic is proved. 


The present state of Europe invests the subject of a line of telegraph 
wires across the Atlantic with a high degree of interest to the govern- 
ment and people of the United States. A general European war seems 
now almost inevitable; the attitude which this government will assume 
with regard to all the belligerent powers that may be involved in that 
war, is that of strict impartial neutrality. 





The better to enable this government to maintain this position, and 
the people of the United States to avail themselves of all the advantages 
of such a position, a line of daily telegraph communication with Europe 
would be of incalculable service. 

In this view of the subject, and for the purpose of hastening the 
completion of such a line, [ take the liberty of suggesting for your con- 
sideration the propriety of an offer, from the proper source, of a prize 
to the company through whose telegraphic wire the first message shall 
be passed across the Atlantic. 

From the above interesting aud instructive letter, the follow- 
ing points are to be decided by the telegraphic engineer :— 


Ist. “ To find a time calm enough, and a sea smooth enough 
to lay down a telegraphic cable.”’ In my own mind, this first 
difficulty can be overcome as easily as the observations of Lieut. 
Berryman were made, if times of calm are found for such care- 
ful observations as he has made, by means of a twine string 80 
as to let down a cannon ball of sixty-four pounds, and then 
raise a tthe filled with the shells and carth of the depths of the 
ocean, we are almost certain a time calm enough and a smooth 
sea can be found to stretch a wire cable from land to land. 


The second difficulty is, “a wire long enough.” On this 
point we have accurate data to follow. ‘The cable from Calais 
to Dover is 24 miles long, and consists of four copper wires, 
through which the electric currents pass, insulated by coverings 
of gutta percha. hese are formed into a strand, and bound 
round with spun yarn, forming a core or centre, around which 
are laid ten iron galvanized wires of 5-16ths of an inch in dia- 
meter, each welded into one length of 245 miles, and weighing 
about 15 tons per mile. The rope weighs altogether about 180 
tons. It formed a coil of 30 fect diameter outside, 15 feet in- 
side, and 5 feet high, and was made in the short space of 20 
days, by a machine invented by Mr. George Fenwick, an en- 
gineer of the Leaham Harbour Iron Works in Durham. 
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The transatlantic cable, if the machinery is multiplied, and 
sixteen machines are employed, could, we have little doubt, 
complete the cable in six or seven months. 


The third difficulty is, ‘a ship big enough.’ This can be 
no difficulty, for if one would not do, surely twenty would. 
What is the objection to sending it by trips or in pieces? 
Could it not be attached, as it was laid down, toa buoy? A 
yessel of 1000 tons could surely carry 400 tons of coil, for our 
cable would not exceed 12,000 tons. 


Another important matter to be determined is, to what ex- 
tent a galvanic current can be sent on an insulated wire. This 
has also been determined, for in favourable states of the atmos- 
phere, lines in this country have been so insulated as to work 
in one circuit from 800 to 1000 miles. 


In my work on the Telegraph, p. 152, I there state that the 
greatest distance that any of the lines had worked in one cir- 
euit, was from Boston to Montreal, via New York, Buffalo, and 
Toronto, a distance of about 1500 miles. This was done when 
the earth was frozen, and the lines insulated by frost. 


The entire length of the telegraph line from New York to 
New Orleans, via Charleston, Savannah, and Mobile, is 1966 
miles, and even this distance has been worked as one circuit by 
the aid of an instrument termed a connector, the effect of which 
is to cause one circuit to work the other through the entire 
series, thus producing a result similar to working through the 
entire line in one circuit. 


As late as December 3, 1853, despatches were written direct 
through from New Orleans to Philadelphia and New York, on 
the National Telegraph line, the weather being cold and the 
earth frozen. In doing so, the only connector or repeater used 
was an insulated screw on the back of the register, invented by 
a distinguished telegraphic engineer, W. C. McRea, of this city, 
which is now the simplest mode employed ; but this distance 
would require at least 30 Grove’s cups, of a pint each, for every 
100 miles, making about 480 cups, or 240 each side. I think 
this number of the battery of Mr. C. T. Chester would be 
amply sufficient. If a copper and zine battery were employed, 
the number would have to be increased to about 30 to 40 cups 
every 100 miles, but even with this large battery, the expenses 
would be less than with the Grove’s battery. In preparing the 
batteries, it is even possible to determine mathematically be- 
forehand the amount of resistance and the force necessary to 
overcome it; and thus to proportion the number and size of 
the plates to the distance to which the wires extend. Large 
Wires are better conductors than small ones. Copper is a much 
better conductor than iron; and as a thinner wire answers the 
purpose of conduction, it may be much more easily insulated. 


The several conditions may all be calculated from the beau- 
tiful formula of Ohm. 


Tn some recent experiments of Professor Faraday, that dis- 
tinguished philosopher, by some of the results he obtained, has 
thrown much light upon the action of voltaic electricity in the 
submerged wire of the electric telegraph. 


He first determines by actual experiment, that when copper 
wire is perfectly covered with gutta percha, so high is the insu- 
lation that in 100 miles of such wire, when fully charged by an 
intensity battery of 350 pairs of plates and submerged in water, 
the deflexion of a delicat2 galvanometer was not more than 5 
degrees. The great perfection in the covering of the wire may 
be judged of by this fact alone. ‘The 100 miles of wire was I- 
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16th of an inch in diameter; the covered wire was 4-16ths; 
the gutta percha on the metal was 0-1 of an inch in thick- 
ness. There could not be a better proof than this, that gutta 
percha is one of the best insulating agents we have, which fact 
I have before stated in my work on the Telegraph. He expe- 
perimented with the subterraneous wires which exist between 
London and Manchester, and when they were all connected to- 
gether so as to make one series, they made almost the distance 
as determined by Lieutenants Berryman and Maury between 
the Irish coast and Newfoundland, being 1500 miles, and hav- 
ing introduced galvanometers at intervals of about 400 miles, 
he found that when the whole 1500 miles were included, it re- 
quired two seconds for the electric stream to reach thé last 
instrument, which was placed at the end. In this instance the 
insulation was not as perfect, still the result shows that it will 
require a little over two seconds to cross the Atlantic by tele- 
graph, which is about the rate of 750 miles in a second, which 
result is far below those obtained by the London and Brussels 
telegraph, which is stated at only 2700 miles in a second, even 
with a copper wire, while it will be remembered that Wheat- 
stone, in 1854, with copper wire, made the velocity of the 
electric current 288,000 miles per second—a considerable dif- 
ference. 


The whole of this difference, according to Professor Faraday, 
depends upon the lateral induction of the wire carrying the 
current. ‘* The production of a polarized state of the particles 
of neighbouring matters by a excited body, constitutes ‘nduc- 
tion, and this arises from its action upon the particles in imme- 
diate contact with it, which again act upon those contiguous to 
them, and thus the forces are transferred to a distance. If the 
induction remain undiminished, then perfect insulation is the 
consequence ; and the higher the polarized condition which 
the particles can acquire or maintain, the higher is the inten- 
sity which may be given to the acting forces. In a word, in- 
sulators may be said to be bodies whose particles can retain the 
the polarized state ; whilst conductors are those whose particles 
cannot be permanently polarized.”” And in regard to long cir- 
cuits, such as those described, their conducting power cannot 
be understood, whilst no reference is made to their lateral static 
induction or to the conditions of intensity and quantity which 
then comes into play. 


The conducting power of the air and water wires are alike 
for a constant current. This, according to Faraday, is in per- 
fect accordance with the principles and with the definite cha- 
racter of the electric force, whether in the static, or current, er 
transition state. When a voltaic current of a certain intensity 
is sent into a long water wire, connected at the further extre- 
mity with the earth, part of the force is in the first instance oc- 
cupied in raising a lateral induction round the wire, ultimately 
equal in intensity at the near end to the intensity of the battery 
stream, and decreasing gradually to the earth end. 


In the report of Professor Faraday, which is given in the 
London Philosophical Magazine for March, he there, in con- 
clusion, refers to the terms in/ensity and quantity. ‘These 
terms, he remarks, or equivalents for them, cannot be dispensed 
with by those who study both the static and dynamic relations 
of electricity. Every current where there is resistance, has the 
static element and induction involved in it, whilst every case 
of insulation has more or less of the dynamic element and con- 
duction; and we have seen that the same voltaic source, the 
same current in the same length of the same wire gives a dif- 
ferent result, as the intensity is made to vary with variations of 
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the induction around the wire. The idea of intensity, or the 
power of overcoming resistance, is as necessary to that of elec- 
tricity, eitherstatic or current, as the idea of pressure is to steam 
in a bviler, or to air passing through apertures or tubes ; and 
we must have language competent to express these conditions 
and these ideas. 


In conclusion, I trust that a cable may be laid across the 
briny deep, and I am happy to find the matter taken hold of 
by intelligent and scientific telegraphic engineers, and its com- 
pletion will be one of the wonders of the age. I have been re- 
cently informed that a company has been organized, styled the 
New York, Newfoundland, and London Telegraph Company, 
whose object is the establishment of a submarine telegraph, to 
connect Newfoundland with Ireland. Peter Cooper, Esq., a 
telegraph wire merchant of New York, is the President, and 
Professor 8. F. B. Morse is the Vice-President, with a number 
of Directors. One of the most active is Tal. P. Shaffner, Esq., 
a gentleman who has had considerable experience in submarine 
telegraph lines during the past five years, and who employed 
the following language in regard to the enterprise in the first 
number of a Journal of which he is editor :—* Tides may ebb 
and flow ; the billows may surge with mighty power; the ice- 
bergs may tower their white mantled forms high in the skies, 
and sink deep in the briny sea; the heavens may let loose the 
loud rolling thunder, and the earth heave up its fiery lava ;_ but 
just as sure as these elements of nature exist, and worlds re- 
volve, America and Europe will be connected by an electric 
cord.” 





On a New Smoke-Consuming and Fuel-Saving Fire-Place, 


the Healthful Warming and 
of Houses. 


With Accessaries Ensuring Ventilation 





BY NEIL ARNOTT, 
The great evils connected with the common coal fires are :— 
1. Production of Smoke. 
2. Waste of Fuel. 
3. Defective Warming and Ventilation of Rooms. 
We shall consider these in order :— 


M.D., F.R.S. 


I. OF SMOKE IN THE INTERIOR OF HOUSES 


EXTERNAL ATMOSPHERE. 


AND IN THE 


The proverb which declares a smoky chimney to be one of 
the greatest troubles of life, may su-tice in relation to the in- 
teriors ; in regard to the exterior, many particulars have to be 
noted. Examination of the question has ascertained that in 
London alone, on account of its smoke-loaded atmosphere, the 
cost of washing the clothes of the inhabitants is greater by two 
millions and a half sterling a year (that is, twenty-five times 
one hundred thousand pounds,) than for the same number of 
families residing in the country ; and this is seen to be but a small 
part of the expense when we consider the rapid destruction of 
all furniture in houses, as of carpets and curtains, of articles 
of female apparel, of books and paintings, of the internal deco- 
rations, and even of the external surface of the stones of which 
edifices are built. For personal cleanliness it is necessary to 
be almost constantly washing the hands and face. Flowering 
shrubs and many trees cannot live in the London atmosphere, 
so that the charm of a garden, even at considerable distances 
from town, has almost ceased with the extension of the build- 
ings and increase of smoke. A growing flower, if exposed to 
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the atmosphere, is always covered with blacks or sooty dust, 
and defiles the’ hand which plucks or touches it. Sheep from 
the country, placed for a few days to graze in any of the parks, 
have soon a dingy fleece, strikingly apparent when others 
newly arrived are mixed with them. And this atmosphere, so 
damaging to inanimate things and to vegetable life, is inimical 
also to the health of man, as proved by numerous facts recorded 
in the bills of mortality. Many persons, with certain kinds 
of chest weakness, cannot live here. Many children brought 
from the country are seen soon not to be thriving. The coal- 
smoke then, may be called the great nuisance and opprobrium 
of the English capital. 
II. OF WASTE OF FUEL, 

Count Rumford, a writer of great authority in such matters, 
after making many elaborate experiments, declared that five- 
sixths of the whole heat produced in an ordinary English fire 
goes up the chimney with the smoke, to waste. This estimate 
is borne out by the facts observed in countries where fuel is 
scarce and dear, as in parts of Continental Europe, where it 
is burned in close stoves, that prevents the waste. With 
these a fourth part of what would be consumed in an open fire, 
suffices to maintain the desired temperature. I have myself 
made experiments here in London with like results. To save 
a third part of the coal burned in London alone, would save 
more than a million sterling a-year; and when coal is very 
dear, as during last winter, the saving would be much 
greater. 

Then it is to be considered that coal is a part of our national 
wealth, of which, whatever is once used can never, like corn 
or any produce of industry, be renewed or replaced. The coal 
mines of Britain may truly be regarded as among the most 
precious possessions of the inhabitants, and without which they 
could never have attained to the importance in the world which 
the extraordinary developement of their mental and bodily 
faculties has now given them. It is enough to say that without 
coal they would not have had or used the steam-engine. To 
consume coal wastefully or unnecessarily, then, is not merely 
improvidence, but is a serious crime committed against future 
generations. 


III. OF DEFECTIVE HEATING AND VENTILATING IN 


DWELLINGS. 


Calling a thousand a week the average rate of mortality in 
London alone, it was found in the middle of last winter, that 
nearly 700 additional deaths occurred owing to the intense 
cold which then prevailed, and against which, evidently, the 
existing arrangements for warming and ventilating were in- 
sufficient. Not a little of the premature mortality at all times, 
and of the spread of epidemics, and of the low condition of 
health among the people, is, doubtless, owing”to the same 
cause. 

We shall now inquire whether it be or be not possible in a 
great measure to avoid the three great evils above described, 
and at the same time to secure other advantages, 

I, SMOKE. 

Is it possible to avoid or to consume smoke—in other words, 
to produce a smokeless coal fire / 

Common coal is known_to consist of carbon and bitumen or 
pitch, of which pitch again the elements are still chiefly carbon 
and hydrogen, a substance which, when separate, exists as an 
air or gas, 
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When the coal is heated to about 600 degrees Fahrenheit, the 
bitumen or pitch evaporates as a thick, visible smoke, which, 
when it afterwards cools, assumes the form of a black dust or 
flakes, called blacks, or smut, or soot. If that pitch, however, 
or pitchy vapour, be heated still more, as it is in the red hot 
iron retorts of a gas work, or in rising through a certain thick- 
ness of ignited coal-in an ordinary fire, it is in great part 
resolved into invisible carburetted hydrogen gas, such as we 
burn in street lamps. 

Now, when fresh coal is thrown upon the top of a common 
fire, part of it is soon heated to 600 degrees, and the bitumen 
of it evaporates as the visible smoke, whichimmediately rises. 
Of such matter the great cloud over London consists. If the 
pitchy vapour, however, be heated to ignition by the contact 
of a flame or of ignited coal near the surface, it suddenly be- 
comes in a great part gas, and itself burns as flame. This is 
the phenomenon seen in the flickering and burning which takes 
place on the top of a common fire. 


But if fresh coal, instead of being placed on the top of a 
fire, where it unavoidably must emit visible pitchy vapour or 
smoke, be introduced beneath the burning, red-hot coal, so 
that its pitch, in rising as vapour, must pass among the parts 
of the burning mass, it will be partly resolved into the inflam- 
mable coal gas, and will itself burn and inflame whatever else it 
touches. Persons often amuse themselves by pushing a piece 
of fresh coal into the centre of the fire in this way, and then 
observing the blaze of the newly-formed gas. 

Various attempts, beginning, perhaps, with Dr. Franklin’s, 
have been made to feed fires always from below, and so to get 
rid altogether of smoke. Another more recent one was made 
about thirty years ago, by an ingenious manufacturer in 
London, Mr. Cutler. He placed a box filled with coal under 
the fire, with its open mouth occupying the place of the re- 
moved bottom bars of the grate, and in the box was a move- 
able bottom, supporting the coal, by raising which the coal 
was lifted gradually into the grate to be consumed. The ap- 
paratus for lifting, however, was complicated, and liable to get 
out of order, which, with other reasons, caused the stove to be 
little used. The moveable bottom rested on a cross-bar of iron, 
which in moving was guided by slits in the side of the coal-box, 
and was lifted by chains at each end, drawn up by a windlass, 
and this windlass was turned by bevel wheels, of which one 
had to be moved by a winch in the hands of an attendant. 
Mr. Cutler was not aware that others had been engaged in the 
same pursuit, and took out a patent for his apparatus. A trial 
at law, however, afterwards decided that he had no patent 
right. 

In the new fire-grate which I am now to describe, I have 
sought in every part the greatest possible simplicity which 
could give complete efficiency. The combination is repre- 
sented in the wood-cut.—(in next number.—Ed.) The charge 
of coal for the day is placed in a box immediately beneath the 

te, as shown in the diagram at the letters e f g h, and is 
orne upwards, as wanted, by a piston in the box, raised 
simply by the poker used as a lever, and as readily as the wick 
ofan argand lamp is raised by its screw; the fire is thus 
under command, as to its intensity, almost as completely as 
the flame of a lamp. There are notches in the piston.rod for 
the point of the poker, and a ratchet catch to support the 
piston when the lever is withdrawn. 


The coal-box of an ordinary fire may have a depth of seven 
or eight inches, which will receive from twenty to thirty pounds 
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of coal, according to the area. In winter an inch or two more 
depth of coal may be placed over the mouth of the box before 
the fire is lighted, and in warmer weather the box will not 
require to be quite filled, that is to say, the piston at the time 
of charging needs not to be lowered quite to the bottom. If it 
become desirable on any account, as will happen with kitchen 
fires, to replenish the coal-box in the course of the day, it may 
be done almost as easily as to put coal on a common fire; thus, 
when the piston has been fully raised, so as to have its flat 
surface flush with the bottom bar of the grate, e /, a broad 
flat shovel or spade, of the shape of the bottom of the grate, 
is pushed in upon the piston, and it becomes at once a tem- 
porary bottom to the grate and a lid to the coal-box. The 
piston being then allowed to sink down to the bottom of the 
coal-box, the spade or lid is raised in front by its handle, and 
opens the box, so that a new charge of coal can be shot in. 
The spade being then withdrawn, the combustion goes on again 
just as in the morning. That the opening of this lid may be 
wider, the second bar of the grate is hinged, and yields to the 
upward pressure of the spade. 


This fire is lighted with singular ease and speed. The wood 
is laid on the upper surface of the fresh coal filling the coal-box, 
and a thickness of three or four inches of cinder or coked coal 
left from the fire of the preceding day is placed over it. The 
wood being then lighted, instantly ignites the cinder above, 
and at the same time the pitchy vapour from the fresh coal 
below rises through the wood-flame and cinders, and becomes 
heated sufficiently to inflame itself, and so to augment the 
blaze. When the cinder is once fairly ignited, all the bitumen 
rising through it afterwards becomes gas, and the fire remains 
quite smokeless ever afterwards. A fire-place supplied with 
coal from below was used by a distinguished engineer in town 
for ten years, and the fact that his chimney had not to be 
swept in the whole of that time, proved that no soot was 
formed. 


In the new grate, because no air is allowed to enter at the 
5 

bottom of the coal-box,—for the piston-rod fits its opening 
pretty accurately—there is no combustion below, but only be- 
tween the bars of the grate, where the fuel is completely 
exposed to the air, and near the mouth or top of the coal-box. 
The unsatisfactory result of some other attempts to make such 
a fire have been owing, in part, to the combustion extending 
downwards in the coal-box, because of air having been admitted 
below, and then consequent melting and coking of the mass 
of coal, so as to make it swell and stick, impede the rising of 
the piston. 


A remarkable and most valuable quality of this fire is, its 
tenacity of life, or its little tendency to go out or be extin- 
guished. Even after nearly all the coal in the grate, sur- 
rounded by the fire bars, has been consumed, the air will dive 
into the coal-box and keep the fire there gently alight, like a 
torch burning from the top downwards, until nearly the whole 
contents of the box are consumed, and thus the fire will remain 
burning for a whole day or night, without stirring or attend- 
ance, and yet at any moment it is ready to burn up actively 
when the piston is raised. 


In certain cases, as during long nights, it may be desirable 
to ensure the maintenance of combustion with rather more 
activity, and for this purpose there is a slide in a small door 
at the front bottom of the coal-box, by which a graduated ad- 
mission of air may be allowed. That door itself is open before 
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lighting the fire, to allow of the removal of any coal-dust or 
ash which has fallen down past the edge of the piston. 


Before lighting the fire in the morning, the little ash which 
remains with this form of combustion is removed from off the 
piston. 


The fire is extinguished at night by allowing it to exhaust 
itself, or by lifting out the few lumps of coke or caked coal 
which remain. The morning charge should be such that 
enough cinder or coke may be left for the smokeless lighting of 
the next day. 


By the means now described, then, the first-named evil of 
the production of smoke is effectually combatted. 


Il. WASTE OF FUEL. 
We now come to consider whether the waste of fuel which 
occurs in common open fires can be prevented. 


Count Rumford, as the result of his own experiments already 
referred to, declared that 5-6ths of all the heat produced in a 
common open fire passed up the chimney with the smoke, and 
therefore to waste ; and he appealed in corroboration to the 
experience of the Continent of Europe, where close stoves are 
used, which do not thus waste heat up the chimney, and 
where a much smaller allowance of fuel than is here needed in 
open fires suffices. I have, in my own house, a striking illus- 
tration of the matter ina peculiar enclosed fire, which, for four- 
teen years past, in a large dining-room, has maintained, day 
and night, from October to May, a temperature of 60 degrees 
or more, accompanied with good ventilation, by an expendi- 
ture of only 12lbs. of coal for 24 hours, or about a fourth of 
what would be used in an open fire burning for 15 or 16 hours. 
This fire is lighted about the beginning of October, and is not 
extinguished at all until the following May. The aperture by 
which the fresh air enters the stove to maintain the combustion 
sufficient to warm that room, is about three-quarters of an inch 
in diameter. If this be compared with the aperture of a com- 
mon chimney-pot, which has a diameter of ten inches, and an 
area or size 150 times greater than my stove, and one thinks of 
the rapidity with which a column of dense smoke filling that 
pot escapes from it when the fire is burning briskly; and re- 
flects further that such column consists entirely of the warmest 
air from the room, blackened by a little pitchy vapour from the 
fire, there is proof of prodigious waste, and room for reasonable 
hope that a saving is possible. To see how a saving may be 
effected, the exact nature of the waste in such cases has now to 
be explained :—A single mouthful of tobacco smoke, on issuing 
immediately diffuses itself so as to form a cloud larger than the 
smoker’s head, and soon would contaminate the whole air of a 
room, as would also the smoke and smell of wood, paper, or 
or combustible burned in a room. Now, the true smoke of a 
common fire is not the whole of what is seen issuing from the 
chimney top, but only little driblets or jets which shoot up or 
issue from the cracks in the upper surface of coal which forms 
the fire. These jets, however, quickly diffuse themselves, like 
the tobacco smoke, in the air around them, that is to say, in 
the large volume which fills the space left over a common fire, 
and over the hobs, if there be such, at the side of the grate. 
The whole of the air so contaminated, and which may be in 
volume 30, 50, or 100 times greater than that of the trve 
smoke, is then all called smoke, and must all be allowed to 
ascend away from the room. It is evident, then, that if a 


cover or hood be placed over a fire, such as is represented by 
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the letters y a b in the diagram, so as to prevent the diffusion 
of the true smoke or the entrance of pure air from around to 
mix with it, except just what is necessary to burn the inflam. 
mable gases which rise with the true smoke, there would be a 
great economy. This has been done in the new fire-place, 
with a saving of from one-third to one-half of the fuel required 
to maintain a desired temperature. In a room the three 
dimensions of which are 15 feet, 134 feet, and 12 feet, with 
two large windows, the coal burned to maintain a temperature 
of 55 degrees in the coldest winter days, has been 18 lbs. for 
19 hours, or less than a pound per hour. 


And it is to be remarked that not nearly the whole possible 
saving has been effected in the case referred to; for the grate 
was an old one imperfectly altered, and as the true smoke, 
little diluted, is very hot air when it leaves the ignited coal, 
and if it were made to pass, in contact with a vessel contain- 
ing water or colder air, it would give up for use a considerable 
part of its heat. In many cases such saving will be profitably 
effected. Under the present imperfect forms of open fire, the 
whole of the hot smoke passes away as certainly as here, but 
at present is so much diluted with the colder air of the room, 
that ordinary observers do not perceive, and, consequently, 
do not regret the fact. ’ 


In many eases the contraction of the space over the fire will 
be more conveniently made in brick-work than by a metallic 
hood. Where the hood is used, unless it be made a boiler or 
water-vessel, it should be lined with tile to prevent that over- 
heating which would cause in the room some smell of heated 
metal. 


The stalk of the hood at y passes closely through a plate 
or other stopping at the bottom of the chimney, so that no air 
shall enter the chimney but through the hood; and there isa 
throttle-valve or damper in the hood-stalk, at ¢, giving perfect 
control over the current of air that passes through. No part 
of the apparatus is more important than this valve or damper, 
and its handle or index must be very conspicuous, and have 
degrees of opening marked on its plate as clearly as the points 
are marked on a compass-card. When the valve is quite open, 
the chimney acts to quicken the combustion, like that of a 
blast-furnace, or like a forge-bellows, but, by partially closing 
the valve, the current may be diminished, until only the most 
tranquil action remains. The valve should not be open in 
general more than just enough to let all the burned air or thin 
smoke, which is scarcely visible, pass through. When the 
valve is once adjusted to the usual strength of chimney action, 
it requires little change afterwards. 


In many cases it is desirable to be able to command and 
modify, by a movable plate, the size of the front opening of 
the hood or fire-place, as well as the opening of the chimney 
throat. By the proper adjustment of the two, the desirable 
brightness of the front of the fire may be maintained. 

“The chimney-flue above the upper opening of the hood should 
have its sides made slanting, so as not to harbour dust or 
any soot which, from any careless use of the fire, might be 
produced. The size of the chimney-flue is not important. 


The answer then to the second question, as to the possibility 
of saving fuel, is by the facts here adduced, given in the 
affirmative. 


(To be continued.) 
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On Visual Education as applied to Geolozy.* With Plate. 





It has been truly said, that the highest function of the Society 
of Arts must be its endeavour to promote the general advance- 
ment of education; and in the belief that such are the practical 
views of this Socicty, [ presume that its members cannot view 
with indifference any part of that great undertaking at the 
Crystal Palace, which may be so justly called a grandchild of 
the Society of Arts. It was here that the Great Uxhibition of 
1851 first saw. the light, and, under the happy auspices of our 
Royal President, was brought to maturity—a giant born of 

e and good-will to men; of such parentage how much is 
to be hoped for ! 

In this the 100th year of our existence as a Society, it is 
most happily conceived to lay before the whole world an exhi- 
bition of all the materials of education collected from all na- 
tions ; therefore, in the hope that you will consider my attempt 
at least seasonable, I shall endeavour, very briefly, to lay be- 
fore you this evening a slight sketch of part of one of those 

t efforts, in an educational direction, which the Crystal 
Palace Company are making for the benefit of their fellow-men 
of all classes ; and no less is it a benefit to their fellow-men 
because it is being done commercially, which, if properly ana- 
lysed, will be found to be the most truly independent system 
and most congenial to the feeling of every right-minded Eng- 
lishman. 

The whole of the great scheme now working to completion, 
known as the Crystal Palace, might be properly described as 
one vast and combined experiment of visual education ; and I 
think it would be easy to show that its educational powers and 
design constitute its legitimate claims to the support of all ci- 
vilized Europe; but like its great parent, the Exhibition of 
1851, it is too extensive to allow of even a short catalogue in a 
brief space of one hour ; I therefore confine myself to a hasty 
sketch of part of the attempt to apply the active principle of 
teaching directly through the eye that branch of the truths of 
a. upon which I have been engaged for the last year and 


This direct teaching through the eye has been recognized as 

a principle and a facility of education for some years past, even 
in the limited sphere of schools; and I believe the name of 
Pestalozzi deserves the most honorable mention in connection 
with its first enunciation as a recognized facility upon principle. 
His, and his followers’ lessons on objects were urged upon the 
public some twenty years ago, and a writer who was quoted at 
the time, in support of the principle, shrewdly observed, that 
“we daily calla great many things by their names, without 
even inquiring into their nature and properties, so that in real- 
ity it is only only their names, and not the things themselves, 
with which we are acquainted.” If this remark was and is 
still _snagent to our superficial knowledge of every-day ob- 
ts, how much more literal it becomes when applied to that 
ranch of science and truth (for science is only a synonyme 
for truth) which: the Crystal Palace Company have so boldly 
undertaken to lay before the multitude ; there we shall reverse 
that order of teaching which is described as the names and not 
the things with which we become acquainted: it will be the 
things with their names that we shall present to the people ; 
and not only the people in the restricted sense of the word, but 
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to the million, including the well-informed and those above the 
average in education and acquirements; to the majority of 
these the geological restorations will present all the novelty of 
a first acquaintance, for, with reference to the true form and 
size of the extinct animals, little more than the name was 
known to many who had an earnest desire to acquire some 
knowledge of geology, but whose scanty leisure would not allow 
of their pursuing their inquiries sufficiently far to realize that 
life-like interest which becomes almost essential for the suc- 
cessful continuance of any pursuit. Our natural sympathies 
are with life. That which does or has lived will always be 
found to interest far beyond any inorganic object, however 
brilliant or beautiful. 

Of course it is not my intention to offer you on the present 
occasion a lecture on Geology or Paleontology, but only simply 
to describe, in a few words, the foundation upon which I have 
constructed and restored these great animals, and how I have 
obtained that truth and accuracy which may entitle my restor- 
ation of the extinct animals to be viewed as useful and trust- 
worthy lessons to all classes, and which we hope will render 
the appearance and names of the ancient inhabitants of our 
globe as familiar as household words. 

Geology and Paleontology, though deeply interesting to all 
who have had the opportunity forstudy, have hitherto been re- 
stricted to the professed anatomist, or to those whose great re- 
sources enabled them to make eollections and to bring around 
them the costly requisites of their enthusiastically followed 
pursuits. Sir Philip Egerton, Lord Enniskillen, Sir Roderick 
Murchison, Mr. Bowerbank, and other distinguished names, 
illustrate the limited number to whom the study of Geology 
and Paleontology was practically within reach. We have 
public museums, it is true, but even our national collection at 
the British Museum, though containing some of the finest fos- 
sils that have been collected throughout the world, from their 
detached state, there being only two or three skeletons for com- 
parison, offers little more than objects of wonder, literally only 
dry bones or oddly-shaped stones to the majority who see them. 
The inevitably fragmentary state of such specimens of course 
left much to the imagination, even to those who looked at 
them with some little knowledge of comparative anatomy, and 
as that amount of knowledge is not found among the average 
acquirements of the public at large, it wasa fallow field, which 
nothing less than the great enterprise and resources of the 
Crystal Palace Company could have attempted for the first time 
to illustrate and realise—the revivifying of the ancient world— 
to call up from the abyss of time and from the depths of the 
earth, those vast forms and gigantic beasts which the Almighty 
Creator designed with fitness to inhabit and precede us in pos- 
session of this part of the earth called Great Britain. 


Geology hasbeen aptly called the science of nature’s anti- 
quities, for, however fresh, renewed, and vigorous in all her 
operations, yet even nature has had her olden time ; her early 
days must have seen fierce struggles, contentious storms, fire 
and water, like the modern theories, struggling for the mastery ; 
then her epoch of calmer subsidence -and gentler rule, each 
state leaving its indestructible monuments, with their carvings 
and inscriptions for man to decypher. Nature’s pyramids are 
mountains of granite, slate, and limestone ; her aquaducts ma- 
jestic rivers, leaving gigantic boulders for land-marks; but 
more to our immediate purpose, the geologist, like the modern 
antiquarian, finds his richest stores of information in nature’s 
cemeteries, where the bones of byegone generations lie em- 
balmed with proof of how they lived and where they died. 
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The science of Palzontology, or as the literal translation of 
the name indicates, the study of ancient beings, treats of the 
history of fossils ; and its principal end is to make known the 
forms and the zoological relations of the beings which have in- 
habited the globe at divers epochs anterior to our own. It 
has also to fill one of the most remarkable pages in the history 
of the earth, by retracing the successive phases of the organi- 
zation of the animals that have peopled it. It has two principal 
applications—lIst, to Zoology, by making known those new or 
rather unknown forms and conditions of existence which are 
often wanting in living nature. It may sometimes, by offering 
new transitions, demonstrate natural relations of which we were 
ignorant ; it re-acts also upon the general laws of comparative 
anatomy, and has contributed much to its researches and 
discoveries, and it is connected with all the questions relative 
to the origin and development of organized beings. 2dly, to 
Geology—Palzontology again applies to geology, by furnishing 
the only certain basis for the determination of the stratified 
earths, and by clearing up several essential points relative to 
the ancient limits of seas and continents. The study of fossils 
is destined to throw a great light upon the determination of the 
order of succession of the beds or strata, and of their relative 

The study of fossils may also enlighten questions of 
detail. Certain sorts of fish and of mollusca are known to be 
essentially belonging to rivers, and others to inhabit the seas: 
If the fossils of an earth belong to the fresh water species, we 
may legitimately conclude that such earth has been deposited 
by rivers or by lakes of fresh water. If, on the contrary, the 
beings that have there left their remains belong to the marine 
species, it may be presumed that such deposit owes its origin 
to the waters of the sea. 


In latter years fossils have revealed remarkable facts con- 
cerning the state of the globe at variousepochs. Some authors 
have sought to make use of them to define the shores and the 
configuration of the ancient seas; at least, we know that in the 
deep sea we find fewer molluses than near the coasts : the depth 
and absence of vegetation cause the greatest part of the species 
to avoid the centre of ‘the seas ; the shores, on the contrary, 
which furnish a more abundant nourishment, and the rocks 
near the surface, serve as shelter to a much larger number of 
individuals. The presence of numerous fossils, and, above all, 
that of species which belong to the kinds essentially fluviatile, 
may then serve to indicate the shore of ancient seas, whilst 
rare fossils of species from the deep seas prove, on the contrary, 
that the earths where they are deposited have been formed far 
from the coasts of seas at divers epochs. Thus it will be seen 
that geology would be but a barren study without some know- 
ledge of the fossil remains of those beings who apparently first 
peopled the waters of the earth. 

An inspection of the various strata in which fossil remains 
have been deposited serves to prove that, in general, a constant 
order has existed in their formation. The sea, by which the 
entire earth appears to have been covered, having rested in 
certain situations a sufficient length of time to collect particular 
substances, and to sustain the life of certain genera and species 
of animals, has been afterwards replaced by another sea, which 
has collected other substances, and nourished other animals, 
whose remains are found in each stratum, and are generally 
limited to one formation, or, if reappearing in a successive 
stratum, much modified in size or structure. I have pre- 
pared here a diagram. which will give you an idea of the 
succession of epochs; each epoch containing a succession of 
periods and formations, which, though often found to have been 


disturbed by some vast convulsive force, can yet be retraced to 
its natural order of succession and super-position. 


The diagram shews those formations which constitute 
the secondary epoch, or, if described in ascending order, 
the commencement of that vertebrate existence which left une. 
quivocal evidence of its inhabiting the earth, by leaving the 
imprint of its footmarks, which, at one time, was all we knew 
of the extraordinary inhabitants of the New Red Sandstone, 
when it was called Chiretherium, from the hand-like shape of 
the foot-marks, until the mighty genius of Professor Owen 
placed the teeth and head before us, with such indisputable cha- 
racters as united them to the footmarks, and thus, by induction, 
the whole animal was presented to us. 


Next, in ascending succession, we have tho Tethyosaurus, 
Platyodon, Tenuirostris, and Cummunis, the Plesiosaurus 
Dolichodirus, as restored by Dean Conybeare, the Plesiosaurus 
Macrocephalus and Hawkinsii, the latter named by Professor 
Owen after Mr. Thomas Hawkins, who with great enthusiasm 
cleared it from its matrix of Lias, and made the first great col- 
lection of fossils of the Lias which were purchased by the trus- 
tees of the British Museum, where they are now, and form the 
most striking features of the national collections of fossils. 


It next illustrates the upper portion of the Lias, sometimes 
known as the alum shale, so well developed at Whitby, in 
which remains of the Teleosaurus have been so frequently 
found. This animal will be recognised by its near resemblance 
to the crocodile of the Ganges called Gavial, or Garrial, as it 
should be called : to the casual observer the principal difference 
consists in its greater size. The next formation above the Lias 
is the Oolite, of which at present that singular reptile, the 
Pterodactyle, represents the inhabitants, while the intermediate 
formation, called the Stonesfield slate, bears the great discovery 
of Buckland, the Megalosaurus, or the great lizard. This, the 
upward strata of the great Oolite, brings us to the formation 
called the Wealden, which Professor Owen, in one of his elabo- 
rate descriptions of the British fossil reptiles, calls the metropolis 
of the Dinosaurian order, which I have here represented by the 
best known and most typical species, the Hyleesaurus or lizard 
of the mud, with its extraordinary dermal covering and long 
range of dorsal scutes, of which the bones were found by the 
late Dr. Mantell, whose persevering researches in Wealden 
formations first gave the idea to science of the former existence 
of the Iguanodon. : 


These restorations of the Iguanodon I made from the mea- 
surements of the great Horsham specimen, as the largest is 
called, from its having been found and carefully preserved b 
Mr. Holmes, surgeon, at Horsham, who has bestowed muc 
care and attention on the development of the great fossils found 
in his neighbourhood, among which are the largest known 
specimens of the bones of Iguanodon, having also the greater 
value of being found altogether, evidently belonging to one in- 
dividual. These he kindly placed at my service for comparison 
with the better known Maidstone specimen now in the British 
Museum, which was so admirably extricated from its matrix 
and preserved by Mr. Beusted. 


This Iguanodon was the animal the mould of which I con- 
verted into a salle a manger, and in which I had the honour 
of receiving Professor Owen, Professor E. Forbes, and twenty 
of my scientific friends to dinner on the last day of the year 
1853. This circumstance will best illustrate the great size 
of these animals, the restoration of which has involved some 
of the greatest mechanical difficulties that can come within 
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the sculptor’s experience : and, if it will not be considered out 
of place, I will briefly state the process by which I have con- 
structed these large models. 


In the first week of September, 1852, I entered upon my 
engagement to make Mastodon or any other models of the 
extinct animals that I might find most practicable; such was 
the tenour of my undertaking, and being deeply impressed with 
its important and perfectly novel character, without precedent 
of any kind, I found it necessary earnestly and carefully to 
study the elaborate descriptions of Baron Cuvier, but more 
particularly the learned writings of our British Cuvier, Professor 
Owen. Here I found abundant material collected together, 
stores of knowledge, from years of labour, impressing me still 
more with the grave importance of attempting to present to the 
eye of the world at large a representation of the complete and 
living forms of those beings, the minutest portion of whose 
bones had occupied the study and research of our most profound 
philosophers ; by the careful study of their works, | qualified 
myself to make preliminary drawings, with careful measurements 
of the fossil bones in our Museum of the College of Surgeons, 
British Museum, and Geological Society ; thus prepared I made 
my sketch-models to scale, either a 6th or a 12th of the natural 
size, designing such attitudes as my long acquaintance with the 
recent and living forms of the animal kingdom enabled me to 
adapt to the extinct species I was endeavouring to restore. 
These sketch models I submitted in all instances to the criticism 
of Professor Owen, who with his great knowledge and profound 
learning most liberally aided me in every difficulty. As in the 
first instance it was by the light of his writings that I was ena- 
bled to interpret the fossils that I examined and compared, so 
it was by his criticism that I found myself guided and improved, 
by his profound learning being brought to bear upon my exer- 
tions to realise the truth. His sanction and approbation ob- 
tained, I caused the clay model to be built of the natural size 
by measurement from the sketch-model, and when it approxi- 
mated to the form, I with my own hand in all instances se- 
cured the anatomical details and the characteristics of its nature. 


Some of these models contained 30 tons of clay, which had 
to be supported on four legs, as their natural history characte- 
ristics would not allow of my having recourse to any of the ex- 
pedients for support allowed to sculptors in an ordinary case. 
I could have no trees, nor rocks, nor foliage to support these 
great bodies, which, to be natural, must be built fairly on their 
four legs. In the instance of the Iguanodon, it is not less than 
building a house on four columns, as the quantities of material 
of which the standing Iguanodon is composed, consist of 4 iron 
columns 9 feet long by 7 inches diameter, 


600 bricks, 
650 5-inch half-round drain tiles, 
900 plain tiles, 

38 casks of cement, 

90 casks of broken stone, 


making a total of 640 bushels of artificial stone. 


These, with 100 feet of iron hooping and 20 feet of cube 
inch bar, constitute the bones, sinews, and muscles of this large 
model, the largest of which there is any record of a casting 
being made. 

I have only to add that my earnest anxiety to render my re- 
storations truthful and trustworthy lessons has made me seek 
diligently for the truth and the reward of Professor Owen’s 
sanction and approval, which I have been so fortunate to obtain, 
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and my next sincere wish is that, thus sanctioned, they may, 
in conjunction with the visual lessons in every department of 
art, so establish the efficiency and facilities of visual education 
as to prove one of many sources of profit to the shareholders of 
the Crystal Palace Company. 





On the Spheroidal State of Bodies. 





By Artravr H. Cuvurcu, Esq.—7o Dr. Tyndall, F.R.S. §¢.* 





The successful method by which, in your last lecture, the 
existence of a space between water in the spheroidal state and 
the containing vessel was proved by the complete interruption 
that space offered to the passage of a galvanic current, has in- 
duced me to devise a few experiments on the subject. 


I have to describe in the present communication, in the first 
place, some experiments, I have just performed for the purpose 
of obtaining decisive evidence of the isolation of all bodies 
in the spheroidal state from the surfaces on which they roll ; 
and in the second place, to offer a few suggestions as to the 
probable causes of the phenomena under consideration. 


Tt was found by Boutigny, that if into a clean, red-hot 
platinum capsule acids and alkalies be placed, the acid and 
alkaline liquids will roll about, repelling one another violently. 
This, though an interesting example of the suspension of 
chemical affinity, does not prove the existence of a space be- 
tween the platinum vessel and the spheroids. 


The first experiment I have to mention was this;—I took a 
copper basin, three inches in diameter and rather more than 
half an inch deep, polished its concave surface, and covered it 
with a thin film of silver by the galvanic process. The plated 
basin was now brought to a very high temprature, and while 
thus heated, a few drops ofa slightly alkaline solution of sul- 
phide of sodium were poured into it. These drops instantly 
assumed the spheroidal form and rolled about, making, how- 
ever, no mark or track upon the silver. The source of heat 
was now withdrawn: the temperature was soon so far reduced 
that the liquid exhibited its normal properties, the space be- 
tween it and the silver no longer existed, and a black stain of 
sulphide of silver covered the dish. 


Another instance of the assumption of the spheroidal state 
has been often noticed. It occurs when ether is placed on 
the surface of boiling water. Now, if a fixed inorganic acid 
be dissolved in ether, and the water be coloured with litmus, 
no reddening of the latter will take place as long as the ‘ether 
remains in the spheroidal state. The acidulated ether and the 
tinted water cannot, therefore, be in communication ; they are 
separated by a film of air or of vapour. 

I pass on to notice in as few words as possible the remainder 
of my experiments. I have remarked that in certain cireum- 
stances spheroidal globules form upon.the surface of liquids 
during the processes of filtration and distillation. The pheno- 
menon to which I refer is exhibited by many liquids, more 
frequently and conspicuously perhaps by those that are the 
more volatile. I have observed it with alcohol, water, aque- 
ous and alcoholic solutions, syrup, with essential oils and 
many other organic substances. I have sometimes, however, 
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found considerable difficulty in its reproduction, and will, 
therefore, describe in detail a method which is applicable in 
most cases for obtaining in this manner an example of the 
spheroidal state. We will employ a particular instance. If 
we take cymole, a hydrocarbon belonging to the benzole series, 
and half fill a bottle two or more inches in diameter with it, 
placing in the neck of the bottle a perforated cork through 
which passes a funnel-tube filled with cymole, and having a 
piece of sheet India-rubber stretched over its mouth, we shall 
find that on adjusting the funnel-tube till its lower extremity is 
rather less than half an inch from the surface of the liquid in 
the bottle, and on letting fall a drop of cymole from it, beauti- 
ful spheroidal globules will be formed and roll about for some 
time, scarcely diminishing in size. This experiment may be 
performed with great advantage if the cymole be warmed first. 
An ordinary funnel with a filter may be substituted for the 
funnel-tube, and will answer well if the lower aperture of the 
funnel has a diameter of about -13 of an inch. The experi- 
ment may be repeated with other materials with similar effects. 
That the spheroids are not in contact with the surfaces on 
which they roll, may be proved by saturating the liquid in the 
tube with something that shall have a visible effect upon a sub- 
stance dissolved in the liquid in the bottle. A beautiful illus- 
tration of this occurs when, under conditions similar to those 
before mentioned, we employ in the funnel-tube a solution of 
sugar containing sulphocyanide of potassium, and in the bottle 
a solution of sugar, containing sesquichloride of iron ; no red 
colouration takes place until the coalescence of the spheroids 
with the liquid beneath them. Many other chemical reactions 
may be made use of with simitar results. It is very curious to 
see a solution of ferrocyanide of potassium floating upon a 
slution of sesquichloride of iron, while not a trace of Prussian 
blue is formed. These experiments must, of course, be recom- 
menced whenever any union of the liquids employed has taken 
place. The cork spoken of above should have two perforations, 
one to admit the funnel tube, and the other to allow the escape 
of air. 


Is the employment of a volatile substance essential to the 
production of these phenomena? I imagined that this ques- 
tion might be answered by the following experiment. A dish 
of platinum might be heated strongly, and a drop of melted 
lead then placed upon it ; now if the production of vapour from 
the substances employed were essential to the formation of the 
spheroidal state, the lead should at once dissolve and perforate 
the platinum ; if, however, the spheroidal state occurs when 
when two non-volatile substanees are employed, the platinum 
vessel should not be perforated until its temperature has been 
considerably reduced. The experiment was tried with every 
precaution to prevent the oxidation of the lead and insure an 
accurate result; a perforation of the platinum ensued the mo- 
ment of placing the melted lead upon it. This proves that the 
production of vapour is essential to the occurrence of the 
spheroidal state ; for it cannot be urged that that condition is 
never manifested when metals only are employed ; for a drop 
of a volatile metal, mercury (melted mercury, we may say, in 
order to render its relationship to melted lead the more appa- 
rent,) placed on an intensely heated surface of platinum in- 
stantly assumes the spheroidal form, and evaporating slowly, 
dances about in the vessel with peculiar movements. Upon 
thin, sonorous vessels of copper, &c., this movement takes 
place with such rapidity as to produce a musical tone of high 
pitch. I have sometimes seen globules of mercury and water 
rise to the height of six inches from the capsules in which they 


had been formed. 
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A word or two in conclusion, as an attempt at an explana- 
tion of the phenomena observed may not be out of place. 


Since a space always exists between the lower body and that 
in the spheroidal state, and since that state is not manifested 
by non-volatile substances, it seems reasonable to conclude that 
the vapour proceeding from those parts of the liquids nearest to 
the containing vessel or subjacent fluid tends to assist the 
internal molecular cohesive force of the drops in assuming and 
maintaining their spheroidal form. Other forces originated by 
the temperature may also be in operation. 


I should premise that the solution of sulphide of sodium 
employed in my first experiment made a dark stain upon silver 
even in the cold. This renders the nullity of its action ata 
high temperature the more remarkable. It will be scarcely 
necessary to mention, that, for the successful performance of 
most of these experiments, considerable manipulative care is 
required.—Royal College of Chemistry, March 18, 1854. 





Bakerian Lecture—On Osmotic Forces 





By Proressor GRAHAM. 





This mame was applied to the power by which liquids are impelled 
through moist membrane and other porous septa in experiments of 
endosmose and exosmose. It was shown that with a solution of salt 
on one side of the porous septum and pure water on the other side, 
(the condition of the osmometer of Dutrochet when filled with a saline 
solution and immersed in water,) the passage of the salt outward is 
entirely by diffusion, and that a thin membrane does not sensibly 
impede that molecular proccss. The movement is confined to the 
liquid salt particles, and does not influence the water holding them in 
solution, which is entirely passive: it requires no further explanation. 
The flow of water inwards, on the other hand, affects sensible masses 
of fiuid, and is the only one of the movements which can be correctly 
described as a current It is osmose and the work of the osmotic 
force to be discussed. As diffusion is always a double movement,— 
while salt diffuses out, a certain quantity of water necessarily diffuses 
in at the same time, in exchange,—diffusibility might be imagined to 
be the osmotic force. But the water introduced into the osmometer 
in this way has always a definite relation to the quantity of salt which 
escapes, and can scarcely rise in any case above four or six times the 
weight of salt; while the water entering the osmometer often exceeds 
the salt leaving it at least one hundred times: diffusion therefore is 
quite insufficient to account for the water current. The theory which 
refers osmose to capillarity appears to have no better foundation. 
The great inequality of ascension assumed among aqueous fluids is 
found not to exist when their capillarity is correctly observed, and 
many of the saline solutions which give rise to the highest osmose are 
indistinguishable in ascension from pure water itself. Two series of 
experiments on osmose were described :—the first series made with the 
use of porous mineral septa, and the second series with animal mem- 
brane. The earthenware osmometer consisted of the porous cylinder 
employed in voltaic batteries, about five inches in depth, surmounted 
by an open glass tube 0-6 inch in diameter attached to the mouth of 
the cylinder by means of a cup of gutta percha. In conducting an 
experiment, the cylinder was filled with any saline solution to the base 
of the glass tube, and immediately placed in a large jar of distilled 
water; and as the fluid within the instrument rose in the tube during 
the experiment, water was added to the jar so as to preveat inequality 
of hydrostatic pressure. The rise (or fall) of liquid in the tube was 
highly uniform, as observed from hour to hour, and the experiment 
was generally terminated in five hours. From experiments made on 


solutions of every variety of soluble substances, it appeared that the 
rise or osmose is quite insignificant with neutral organic substances in 
general, such as sugar, alcohol, urea, tannin, &c. ; so also with neutral 
salts of the earths and ordinary metals, and with chloride of sodium 
and potassium, nitrates of potash and soda, and chloride of mercury. 
A more sensible but still very moderate osmose is exhibited by hydro- 
chloric, nitrie, acetic, sulphurous, citrie and tartaric acids. 


These 
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are surpassed by the stronger mineral acids, such as sulphuric and 
phosphoric acid, and sulphate of potash ; which are again exceeded 
by salts of potash and soda, possessing either a decided acid or alkaline 
reaction, such as binoxalate of potash, phosphate of soda, and carbo- 
nates of potash and soda. The highly osmotic substances were also 
found to act with most advantage in small proportions, producing in 
general the largest osmose in the proportion of one-quarter per cent. of 
galt dissolved. Osmose is, indeed, eminently the phenomenon of weak 
solutions. The same substances are likewise always chemically active 
bodies, and possess affinities which enable them to act upon the mate- 
rial of the earthenware septum. Lime and alumina were accordingly 
always found in solution after osmose, and the corrosion of the septum 
appeared to be a necessary condition of the flow. Septa of other mate- 
rials, such as pure carbonate of lime, gypsum, compressed charcoal, and 
tanned sole-leather, although not deficient in porosity, gave no osmose, 
apparently because they are not acted upon chemically by the saline 
solutions. Capillarity alone was manifestly insufficient to produce the 
liquid movement, while the vis motriz appeared to be chemical action. 
The electrical endosmose of Porrett, which has lately been defined with 
great clearness by Weidemann, was believed to indicate the possession 
of a peculiar chemical constitution by water, while liquid, or at least 
the capacity to assume that constitution when water is poralized and 
acting chemically upon other substances. A large but variable number of 
atoms of water are associated together to form a liquid molecule of water, 
of which an individual atom of oxygen stands apart, forming a negative 
or chlorous radical, while the whole remaining atoms together are 
constituted into a positive or basylous radical ;—which last will contain 
an unbalanced equivalent of hydrogen giving the molecule basicity, as 
in the great proportion of organic radicals. Now, it is this volumi- 
nous basylous radical, which travels in the electrical decomposition of 
pure water, and resolves itself into hydrogen gas and water at the 
negative pole, causing the accumulation of water observed there; 
while the oxygen alone proceeds in the opposite direction to the 
positive pole. Attention was also called to the fact, that acids and 
alkalies, when in solution, are chemically combined with much water 
of hydration; sulphuric acid, for instance, evolving heat when the 
fiftieth equivalent of water is addedto it. In the combination of such 
bodies, the disposal of the water is generally overlooked. Osmose was 
considered as depending upon such secondary results of combination ; 
that is, upon the large number or voluminous proportions of the water 
molecules involved in such combinations. The porous septum is the 
means of bringing out and rendering visible, both in electrical and 
ordinary osmose, this liquid movement attending chemical combinations 
and decompositions. Although the nature and modus operandi of the 
chemical action producing osmose remains still very obscure, considerable 
light is thrown upon it in the application of septa of animal membrane. 
Ox bladder was found to acquire greatly increased activity, and also 
to act with much greater regularity, when first divested of its outer 
muscular coat. Cotton calico also, impregnated with liquid albumen, 
and afterwards exposed to heat, so as to coagulate that substance, was 
sufficiently impervious, and formed an excellent septum, resembling 
membrane in every respect. The osmometer was of the usual bulb- 
form, but the membrane was supported by a plate of perforated zinc, 
and the instrument provided with a tube of considerable diameter. 
The diameter of the tube being one-tenth of that of the mouth of the 
bulb or dise of membrane exposed to the fluids, a rise of liquid in 
the tube xmounting to 100 millimetres indicated that as much water 
had permeated the membrane and entered the osmometer as would 
cover the whole surface of the membrane to a depth of one millimétre, 
or-one twenty-fifth part of an inch, Such millimétre divisions of the 
tube become degrees of osmose, which are of the same value in all 
instruments. Osmose in membrane presented many points of similarity 
to that in carthenware. The membrane is constantly undergoing 
decomposition, and its osmotic action is inexhaustable. Further, 
salts and other substances capable of determining a large osmose are 
all chemically active substances, while the great mass of neutral 
monobasic salts of the metals, such as chloride of sodium, possess 
only a low degree of action, or are wholly inert. The active sub- 
stances are also relatively most efficient in small proportions. When 
a solution of the proper kind is used, the osmose or passage of fluid 
proceeds with a velocity wholly unprecedented in such experiments. 
The rise of liquid in the tube with a solution containing one-tenth per 
cent. of carbonate of potash in the osmometer, was 167 degrees or 
millimetres, and with one per cent. of the same salt, 206 degrees in 
five hours. With another: membrane anil stronger solution the rise 
Wis 853 millimetres, or upwards of 3) inches, in the same time; and 
a3 much water therefore was impelled through the membrane as 
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would cover its whole surface to a depth of 8-6 millimetres, or one 
third of an inch. The chemical action must be different on the sub- 
stance of the membrane at its inner and outer surfaces to induce 
osmose; and according to the hypothetic view which accords best with 
the phenomenon, the action on the two sides is not unequal in degree 
only, but also different in kind. It appears as an alkaline action on 
the albuminous substance of the membrane, at the inner surface, and 
as an acid action on the albumen at the outer surface. The most 
general empirical conclusion that can be drawn is, that the water 
always accumulates on the alkaline or basic side of the membrane. 
Hence, with an alkaline salt, such as carbonate or phosphate of soda, 
in the osmometer and water outside, the flow is inwards; but with 
an acid in the osmometer, on the contrary, the flow is outwards, or 
there is negative osmose, the liquid then falling in the tube. In the 
last case, the water outside is basic when compared with the acid 
within, and the flow is therefore still towards the base. The chloride 
of sodium, chloride of barium, chloride of magnesium, and similar 
neutral salts, are wholly indifferent, or appear only to act in a subor- 
dinate manner to some other active acid or basic substance,—which 
last may be present in the solution or membrane in the most minute 
quantity. Salts which admit of dividing into a basic subsalt and free 
acid exhibit an osmotic activity of the highest order. Such are the 
acetate and various other salts of alumina, iron and chromium, the 
protochloride of iron, chloride of copper and tin, chloride of copper, 
nitrate of lead, &c. The acid travels outwards by diffusion, superin- 
ducing a basic condition of the inner surface of the membrane and an 
acid condition of the outer surface, the favourable condition of a high 
positive osmose. The bibasic salts of potash and soda again such as 
the sulphate and tartrate of potash, although strictly neutral in pro- 
perties, begin to exhibit a positive osmose, in consequence, it may be 
presumed, of their resolution into an acid supersalt and free alkaline 


base. The following table exhibits the osmose of substances of all 
classes : 
Osmose of 1 per cent. Solutions in Membrane. 

Oxalic Acid - - - - - - = = = = = — 148 degrees 
Hydrochloric Acid - - - = - = = = = — 92 
Terchloride of Gold - - - - - - - - - — S54 
Bichloride of Tin- - - - - - = = = - — 46 
Bichloride of Platinum - - - - - - - - — 30 
Chloride of Magnesium - - - - - - - - — 38 
Chloride of Sodium - - - - - - = = = + 2 
Chloride of Potassium - - - - - - = - 18 
Nitrate of Soda - - - - - - = = = = 2 
Nitrate of silver - - - - - - = = = - 3 
Suiphate of Potash - - - - - = - = - 21 to 60 
Sulphate of Magnesia - - - - - - = - 14 
Chloride of Caleium - - - = - = = = = 20 
Chloride of Barium - - - - - = = = - 21 
Chloride of Strontium - - - - - = = - 26 
Chloride of Cobalt - - - - - = - = = 26 
Chloride of Manganese - - - - = = = - 34 
Chloride of Zine - - - = = - + = = = 54 
Chloride of Nickel - - - - - - = = - 88 
Nitrate of Lead - - - - - - = = = = 125 to 211 
Nitrate of Cadmium - - - - - = - = = 37 
Nitrate of Uranium - - - - - = - = - 234 to 458 
Nitrate of Copper- - - -.- - = = = - 204 
Chloride of Copper - - -- - - = - =; = 351 
Protochloride of Tin- - - - - = = = = 289 
Protochloride of lron - - - = = = = = 435 
Chloride of Mereury- - - - - = = = = 121 
Protonitrate of Mereury - - - - - = = 356 
Pernitrate of Mercury - - - - - - - - 476 
Acetate of Sesquioxide of Iron - - - - - 194 
Acetate of Alumina - - - - = = = = = 289 to 393 
Chloride of Aluminum - - - - - - = - 540 
Phosphate of Soda - - - - = - = = = 311 
Carbonate of Potash - - - - - = = = 439 


It may appear to some, that the chemical character which has been 
assigned to osmose takes away from the physiological interest of the 
subject in so far as the decomposition of the membrane may appear to 
be incompatible with vital conditions, and that osmotic movements 
must therefore be confined to dead matter; but such apprehensions 
are, it is believed, groundless, or at all events premature, All parts 
of living structures are allowed to be in a state of incessant change of 
decomposition and renewal. ‘The decomposition occurring in a living 
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membrane while effecting osmotic propulsion may possibly, therefore, 
be of a reparable kind.—In other respects chemical osmose appears to 
be an agency particularly adapted to take part in the animal economy. 
It is seen that osmose is peculiarly excited by dilute saline solutions, 
such as the animal juices really are, and that the alkaline or acid 
property which these juices always possess is another most favourable 
condition for their action on membrane. The natural excitation of 
osmose in the substance of the membranes or cell-walls dividing such 
solutions seems therefore almost inevitable. In osmose there is, fur- 
ther, a remarkably direct substitution of one of the great forces of 
nature by its equivalent in another foree—the conversion, as it may be 
said, of chemical affinity into mechanical power. Now what is more 
wanted in the theory of animal functions than a mechanism for obtain- 
ing motive power from chemical decomposition as it occurs in the 
tissues? In minute microscopic cells the osmotic movements being 
entirely dependent upon extent of surface may attain the highest con- 
ceivable velocity. May it not be hoped therefore to find, in the 
osmotic injection of fluids, the deficient link which certainly intervenes 
between muscular movement and chemical decomposition ? 


Meteorology of the Second Quarter of 1854, at the Highfield 
House Observatory, Nottinghamshire, England, 


























(Sets| 2. 128% 1% | 2 18 
bese) s< letzel ee | g ; 
SF S| oS, [Se ms) as 4 5 
= ~ oP is ss bos PS a 
»sta £* tc= o => i « 5 
= os| £. |gen8l eB gs £. 
Month. Sees| 25 |2e22| “E a z 
’ SSEM| Fe |£,88) 2f | >3 
SBeSS| & EF |S £S=| ER a5 =a 
eSESi cf leg"ecl $2 $3 i 
EPS6|) €o |$Se5) 23 | €8 | Em 
= = __|& 2 ae ee 
Inch. | Inches.|} Inches.| Inches.| Inches. 
0-251 58 | 30°009 | 30-437 | 29-120 
0°350 29°640 | 30°141 28-879 
| 0887 29-713 | 30-071 | 29°316 
| 0323 | 2 29°787 | 30-437 | 28-879 

















The elastic force of vapour in April was slightly less than the aver- 
age; in May an eleventh of an inch above the amount of 1853 and 
-(21 inch above that of 1852; and in June -029 inch above that of 
1853, and nearly equal with that of 1852. The pressure of the 
atmosphere in April was a quarter of an inch greater than the average 
of the last seven years; in May 0-183 inch less, and in June 0-033 
inch less than the average of the past seven years. 
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The mean temperature in May and June has been exceedingly low. 
In April it was below that of 1853 by 0-4°, above that of 1852 by 
0-1°, and below the mean of 42 years by 1°. May was 0-4° below that 
of 1858, 1-5° below that of 1852, and nearly 6° below the mean of the 
last 42 years. June was 3° below that of 1853, and 1-7° below June, 
1852, and 34° below the mean of the last 42 years. It is to be feared 
that this great cold will affect the yield of the wheat crop. The mean 
temperature of the dew point was in April 3° below, in May 13° above, 
and in June 14° below the mean of the past seven years. The mean 
weight of vapour in a cubic foot of air was, in April, 1-2 grains 
below, in May 0-2 grain above, and in June 0-4 grain below the aver- 
age of the past six years. The whole amount of water in a vertical 
column of the atmosphere was about equal to the average in April and 
June, but 1-7 inches above the average in May. 
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The mean weight of a cubic foot of air was in April 13 grains more than 
the average of the past six years. May, two grains less, and June two 
grains more than the mean. The greatest heat in shade was in April 
5° more than in 1853, and 1° less than in 1852; in May 9° less than 
in 1853 and 6° less than in 1852; and in June 38° less than tn 1853 
and 2° more than in 1852. The greatest cold of night in April and 
May was about the average, and in June 4° warmer than in 1853, and 
1° warmer than in 1852. The mean of all the maximum readings of 
the thermometer in April was 2° above that of 1853, and slightly 
below that of 1852; in May about equal to the average temperature; 
and in June 6° below that of 1853, and about 4° below that of 1852, 
The mean of all the minimum readings of the thermometer in April 
was 8° below that of 1853, and slightly above that of 1852; in May 
2° below that of 1853, and 5° below that of 1852; and in June 14° 
below that of 1852 and 1853. 
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In April there were 15 nights’ frost on the grass, and in May 14. 
The amount of evaporation for the quarter was 14-316 inches. The 
amount of evaporation in April was an inch above the average of the 
last six years, in May half an inch less, and in June about equal to 
the average. The amount of rain in April was 1-2 inches less than the 
average of the last 10 years, in May 0-2 more, and in June 2:0 inches 
less than the average. April, 1844, was 0-1 inch drier than in 1854, 
and April 1850, equal to that of 1854; in 1846 the amount was 11 
times that of April, 1854; in all other years the fall was from 0-8 inch 
to 3-8 inches more than in April, 1854. 
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A violent gale for this season of the year occurred on the 26th of 
June from the 8., and afterwards from the S.W. The average amount 
of cloud for April (from seven years’ observations) is 6-7, for May 
6-0, and for June 6-6. This year, April was very free from clouds, 
one-fifth of the sky being less cloudythan usual. May was in a slight 
degree more overcast than the average, and June was much more over- 
cast, one-fifth part of the sky being more overcast than the average of 
that month. The Chiff-chaff arrived on the Ist of April, four days 
earlier than usual; Ribes sanguineum came into bloom on the Ist of 
April, one day earlier than usual; the Swallow arrived on the 14th o 
April, its average time ; Daphne cneorum was in bloom on the 16th of 
April, 11 days earlier than usual; the Landrail arrived on the 2nd of 
May, 17 days earlier than usual ; the Cuckoo on the 8th of May, 11 
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days later than usual; the Lilac was in bloom on the 5th of May, 11 
days earlier than usual; and Strawberries were ripe on the 14th of 
June, one day earlier than usual.—London Times. 

~ E. J. LOWE. 





On the ElectroePlating of Metallic Articles with White 
Metals, Aluminium and Silicium, from Clay, Stone, and Sand. 





By G. Gore, M.D. 





It has long been known to chemists that all kinds of clay, stone, and 
sand, of which the crust of the earth is composed, consist of metals com- 
bined with oxygen, carbonic acid, sulphuric acid, and other non-metallic 
elements, forming therewith oxides, carbonates, sulphates, Kc. ; thus 
clay is an oxide of aluminium, sand an oxide of silicium, limestone a 
carbonate of the oxide of calcium. But the separation of the metallic 
bases from the non-metallic elements with which they are combined, 
has been a matter of so great a difficulty, that but few chemists have 
put themselves to the trouble of accomplishing it, and those who have 
done so have made use of the most powerful means and reducing 
agents, such as large voltaic batteries, potassium, &c., and have then 
obtained them in a state of alloy or combination with mercury. Sir 
Humphrey Davy, the discoverer of most of these bases, in his experi- 
ments on the decomposition of the alkalies and earths, used a power- 
ful battery, consisting of 500 pairs of plates, and then succeeded in 
obtaining them combined with mercury, from which they wereafterWards 
separated ; Wohler and Berzelius, in their discoveries of the means of 
separating the metals aluminium and silicium from their respective 
compounds, clay and sand, used a high temperature and potassium, 
and then, succeeded in obtaining them in the condition of dull metallic 
powders, nearly invisible. 

By a means recently discovered, and described in the March 
number of the ‘Philosophical Magazine” for this year, I have suc- 
ceeded in depositing the metals aluminium from clay, and silicium 
from sand stone, each in a perfect metallic condition, by dissolving 
pipe-clay, common red sand, pounded stone, &c., in various chemical 
liquids, and passing currents of electricity from ordinary small voltaic 
batteries through the solutions. 


My attention has since been directed to produce simple processes, 
whereby any person not possessing a knowledge of chemistry may 
readily coat articles with those metals, and cause the discovery to be 
immediately applied to human benefit in the arts and manufactures, 
and the following are the results of my experiments :— 


To coat articles of copper, brass, or German silver, with aluminium, 
take equal measures of sulphuric acid and water, or take one measure 
each of sulphuric and hydrochloric acids and two measures of water ; 
add to the water a small quantity of pipe-clay, in the proportion of 
five or ten grains by weight to every ounce by measure of water (or 
} oz. to the pint), rub the clay with the water until the two are 
perfectly mixed, then add the acid to the clay solution, and boil the 
mixture in a covered glass vessel one hour. Allow the liquid to settle, 
take the clear, supernatant solution, while hot, and immerse in it 
an earthern porous cell, containing a mixture of one measure of sul- 
phuric acid and ten measures of water, together with a rod or plate of 
amalgamated zinc ; take a small Smee’s battery, of three or four pairs 
of plates, connected together intensity fashion, and connect its positive 
pole by a wire, with the piece of zinc in the porous cell. Having 
perfectly cleaned the surface of the article to be coated, connect it 
by a wire with the negative pole of the battery, and immerse it in the 
hot clay solution ; immediately abundance of gas will be evolved from 
the whole of the immersed surface of the article, and in a few minutes, 
if the size of the article is adapted to the quantity of the current of 
electricity passing through it, a fine white deposit of aluminiuni will 
appear all over its surface. It may then be taken out, washed quickly 
in clean water, and wiped dry and polished ; but, if a thicker coating 
is required, it must be taken out when the deposit becomes dull in ap- 
pearance, washed, dried, polished, and re-immersed ; and this must 
be repeated at intervals, as often as it becomes dull, until the required 
thickness is obtained. With small articles it is not. absolutely 


hecessary, either in this or the following process, that a separate bat- 
tery be employed, as the article to be coated may be connected by a 
Wire with the piece of zinc in the porous oell, and immersed in the 
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outer liquid, when it will receive a deposit, but more slowly than 
when a battery is employed. 


To coat articles with Silicium. Take the following proportions : 
three-quarters of an ounce, by measure, of hydrofluoric acid, a quarter 
of an ounce of hydrochloric acid, and forty or fifty grains either pre- 
cipitated silica or of fine white sand, (the former dissolves most 
freely), and boil the whole together a few minutes, until no more 
silica is disolved. Use the solution, exactly in the same manner as the 
clay solution, and a fine white deposit of metallic silicium will be 
obtained, provided the size of the article is adapted to the quantity 
of the electric current ; common red sand, or indeed any kind of 
silicious stone, finely powdered may be used in place of the white sand, 
and with equal succees, if it be previously boiled in hydrochloric acid, 
to remove the red oxide of iron or other impurities. 


Both in depositing aluminium and silicium, it is necessary to well 
saturate the acids with the solid ingredients by boiling, otherwise 
very little deposit of metal will be obtained. 


Among the many experiments I have made upon this subject, the 
following are a few of the most interesting :—Experiment 1. _ Boiled 
some pipe-clay in caustic potash and water, poured the clear part of 
the solution into a glass vessel and immersed in it a small earthen po- 
rous cell, c_ntaining dilute sulphuric acid and a piece of amalgamated 
zinc ; immersed a similar piece of bright sheet copper in the alkaline 
liquid, and connected it with the negative pole of 4 small Smee’s bat- 
tery of three pairs of plates connected the zinc plate with the positive 
pole, and let the whole stand undisturbed all night: on examining it 
next morning I found the piece of copper coated with a white silver- 
like deposit of metallic aluminium. 


Experiment 2. Obtained from a railway cutting in the town, a 
small piece of the sand rock upon which Birmingham is built, boiled 
it in hydrochloric acid, to remove the red oxide of iron, washed it clean 
with water, and dissolved it by boiling in a mixture of hydro-fluoric 
acid, nitric acid, and water ; immersed in this solution, a porous cell with 
dilute acid and zine as before; connected a piece of brass with the zinc 
by a wire, and suspended it in the outer liquid, which was kept hot by 
means of a small spirit lamp beneath ; after allowing the action to 


proceed several hours, I found the piece of brass beautifully coated with 
white metallic silicium. 


Experiment 3. Took one part, by weight, of the same sand stone, 
after being purified by the hydrochloric acid, and 2} parts of carbo- 
nate of potash, fused them together in a crucible until all evolution of 
gas ceased, and a perfect glass was formed: poured out the melted 
glass, and when cold dissolved it in water and used this solutiom in 
the same manner as the former ones, allowing the action to proceed 
about twelve hours, when a good white deposit of metallic silicium 
was obtained. 


Experiment 4. Took some stones with which the streets of Birming- 
ham are macadamised, pounded them fine in a mortar, boiled the 
powder in hydrochloric acid, to purify it from iron, washed it well in 
water, and dissolved it by boiling an excess of itin a mixture of } 0z., 
by measure, of hydro-fluoric acid, 4 0z., of water, and 4 oz. each of 
nitric and hydro-chloric acids, until no more would dissolve ; used the 
clear portion of this solution in the same manner as the former li- 
quids, and readily coated in it a piece of brass with a beautifully white 
deposit either of aluminium or silicium. 


From these and many other experiments which I have tried, it is quite 
clear that common metal articles may be readily coated with white 
metals, possessing similar characters to silver, from solutions of the 
most common and abundant materials, and thus bring within the pur- 
chase of the poorer classes articles of taste and cleanliness which are 
at present only to be obtained by the comparatively wealthy. 


The following specimens accompany the communication, and may 
be seen at the society’s house ;— 


1st. Onespecimen each of sheet copper and brass, coated with alumin- 
ium from ‘ Pipe-clay,” according to process described. 

2nd. One specimen cach of sheet copper and brass, coated with 
silicium, from silica and sand, according to process described. 

8rd. Specimen of Birmingham sand rock. 

4th. Specimen of ditto, purified by hydro-chloric acid. 


5th. Specimen of sheet metal coated with silicium from Birming- 
ham sand-stone. 
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6th. Specimen of road stone with which Birmingham streets are 
macadamized. 

7th. Ditto in a state of powder. 

8th. Ditto, purified by hydrochloric acid. 

9th. Specimen of sheet brass coated with silicium from this road 
stone. 

BrrmincuaM, 24th Manca, 1854. 





Gold—Its Distribution.* 





Notwithstanding the preceding sketch, it would ill become any 
geologist who throws his eye over the gold map of the world prepared 
by Adolf Erman, to attempt to estimate, at this day, the amount of 
gold which remains, like that of Australia, undetected in the vast regions 
of the earth, as yet unknown even to geographers; still less to specu- 
late upon the relative proportions of it in such countries, At the same 
time, the board features of the case in all known lands may be appealed 
to, to check extravagant fears and apprehensions respecting an exces- 
sive production of the ore. For we can trace the boundaries, rude as 
they may be, of a metal ever destined to remain precious on account 
of those limits in position, breadth, and depth by which it is circum- 
scribed in Nature’s bank. Let it be borne in mind that, whilst gold has 
scarcely ever been found, and never in any quautity, in the secondary 
and tertiary rocks which occupy so large a portion of the surface, mines 
sunk down into the solid rocks where it does occur have hitherto, with 
rare exceptions, proved remunerative; and when they are so it is only 
in those cases where the rocks are soft, or the price of labour low. 
Further, it has been well ascertained, whatever may have been the 
agency by which this impregnation was effected, that the metal has been 
chiefly accumulated towards the surface of the rocks; and then, by the 
abrasion and dispersion of their superficial parts, the richest golden 
materials have been spread out, in limited patches. and generally 
near the bottom of basin-shaped accumulations of detritus. Now, as 
every heap of these broken auriferous materials in foreign lands has as 
well defined a base as each gravel-pit of our own country, it is quite 
certain that hollows so occupied, whether in California or Australia, 
must be dug out and exhausted in a greater or less period. In fact, all 
similar deposits in the Old or New World have had their gold abstracted 
from heaps whose areas have been traced and whose bottoms were 
reached. Not proceeding beyond the evidences registered in the stone- 
book of Nature, it may therefore be affirmed, that the period of such ex- 
haustion in each country (for the deposits are much shallower in some 
tracts than in others) will, in great measure, depend on the amount of 
population and the activity of the workmen in each locality. Anglo- 
Saxon energy, for example, as applied in California and Australia, may 
in a few years accomplish results which could only have been attained 
in centuries by a scanty and lazy indigenous population; and thus the 
present large flow of gold into Europe from such tracts, will, in my opin- 
ion, begin to diminish within a comparatively short period. * * In conclu- 
sion, let me express my opinion, that the fear that gold may be 
greatly depreciated, in value relatively to silver—a fear which may 
Lave seized upon the minds of some of my readers—is unwarranted by 
the data registered in the crust of the earth. Gold is, after all, by far 
the most restricted—in its native distribution—of the precious metals. 
Silver and argentiferous lead, on the contrary, expand so largely down- 
wards into the bowels of the rocks, as to lead us to believe that they 
must yield enormous profits to the skilful miner for ages to come; and 
the more so in proportion as better machinery and new inventions shall 
lesson the difficulty of subterranean mining. It may, indeed, well be 
doubted whether the quantities of gold and silver, procurable from 
regions unknown to our progenitors, will prove more then sufficient to 
meet the exigencies of an enormously increased population and our 
augmenting commerce and luxury. But this is not a theme for a 
geologist; and I would simply say, that Providence seems to have 
originally adjusted the relative value of these two precious metals, and 
that their relations, having remained the same for ages, will long survive 
all theories. Modern science, instead of contradicting only confirms 
the truth of the aphorism of the patriarch Job, which thus shadowed 
forth the downward persistence of the one and the superficial distribu- 
tion of the other:—‘ Surely there is a vein for the silver...... The earth 
hath dust of gold.,’” 





* Siluria: or the History of the Oldest Known Rocks containing Organic 
Remains. By Sir-Roderick Impey Murchison. 


The Society of Arts. 





The Society of Arts was established at a meeting held on the 224 
March, 1754, at which it received the designation which it still retaing 
—‘ The Society for the Encouragement of Arts, Manufactures, and 
Commerce in Great Britain.” The first stone of the present buildin, 
was laid on the 28th March, 1772; the two brothers, Roperr and Jony 
Apam, from whom the Adelphi derives its name, were its architects, 
and the Society first occupied it in 1774. Within the period which has 
since passed, many valuable inventions which now minister to our 
wants and our enjoyments, trace their origin to that association,— 
Many distinguished men owe to the opportunities it presented their 
eminence in public life; and favourable audiences have constantly 
during the discussions of the Society blushed at the hesitating timidity 
of GotpsmiTH, and admired the profound and massive wisdom of 
Jounson. Its objects, like its means, were at first limited, but the six 
celebrated pictures in the Council Room, painted by Barry between 
the years 1777 and 1783, while highly illustrative of the state of the 
arts at that day, enable us in some degree to contrast the advance 
which civilization and science have since made in manufactures and 
commerce. With the Society of Arts originated the conception of the 
Great Exhibition of 1851; and in the Crystal Palace at Sydenham, on 
Monday the 3d July, it celebrated its centenary by a public dinner, at 
which nearly 800 persons were present, and over which Earl Granvitiz, 
in the absence of the Duke of Newcastte, presided. The temple which 
then surrounded that assembly, dedicated to all the triumphs of ancient 
and modern art, would not now excite our admiration, exalt our race, 
and illustrate our age, were it not for the prudent and philosophic 
efforts of the humble but long unconscious founders of the early insti- 
tution. A century hence will find those who joined in that celebration 
all equally silent; and it is beyond the speculative powers of the most 
reflective mind to anticipate what fresh triumphs genius, science, and 
art may unfold, to grace and adorn the revival of such an anniversary, 





Electro=-magnetic Engraving Machines 





This machine is somewhat on the principle of the well-known planing 
machine. The drawing to be copied and the plate to be engraved are 
placed side by side, on the moveable table or lid of the machine; & 
pointer or feeler is so connected, by means of a horizontal bar, with a 
graver, that when the bar is moved, the drawing to be copied passes 
under the feeler, and the plate to be engraved passes in a corresponding 
manner under the graver. It is obvious that in this condition of things, 
a continuous line would be cut on the plate, and, a lateral motion being 
given to the bed, a series of such lines would be cut parallel to and 
touching each other, the feeler of course passing in a corresponding 
manner over the drawing. If, then, a means could be devised for 
causing the graver to act only when the point of the feeler passed over 
a portion of the drawing, it is clear we should get a plate engraved, 
line for line, with the object to be copied. This is accomplished by 
placing the graver under the control of two electro-magnets, acting 
alternately, the one to draw the graver from the plate, the other to 
press it down on it. The coil enveloping one of these magnets is in 
connexion with the feeler, which is made of metal. The drawing is 
made on a metallic or conducting surface, with a rosined ink or some 
other non-conducting substance. An electric current is then esta- 
blished so that when the feeler rests on the metallic surface, it passes 
through the coils of the magnet, and causes it to lift the graver from 
the plate to be engraved. As soon as the feeler reaches the drawing, 
and passes over the non-conducting ink, the current of electricity is 
broken, and the magnet ceases to act, and by a self-acting mechanical 
arrangement the current is at the same time diverted through the coils 
of the second magnet, which then acts powerfully and presses the 
graver down. This operation being repeated until the feeler has 
passed in parallel lines over the whole of the drawing, a plate is 
obtained engraved to a uniform depth, with a fac-simile of the drawing. 
From this a type-metal cast is taken, which, being a reverse in all 
respects of the engraved plate, is at once fitted for use as a block for 
surface printing. The machine is the invention of Mr. William Hansen, 
of Gotha.—Journal of the Society of Arts. 
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On the Colouring of Wool by Murexide. 


Prout discovered the peculiar substance described by him under the 
name of purpurate of ammonia, which was afterwards very fully 
examined by Liebig and Wéhler and received from them the name of 
murexide, from murex, a shell-fish, from which the celebrated Syrian 

le was supposed to have been obtained. This most curious sub- 
stance exhibits in an extraordinary degree, the property of dichroism, 
being of a splendid garnet red by transmitted, and of a beautiful 
iridescent green by reflected light; its preparation, however, is some- 
what complicated, being produced according to Gregory’s process, by 
the action of carbonate of ammonia on a mixture of alloxan and allox- 
antine, two bodies resulting from the action of nitric acid, &c., upon 
uric acid. | 


No method of fixing this beautiful colour on textile fabrics has been 
discovered, until lately the subject having engaged the attention of M. M. 
Sacc and Schlumberger, a process has been invented by which cloth 
can be dyed of a colour far surpassing that produced by cochineal. 


It was well known that the skin when moistened with a solution of 
alloxan and exposed to the air, became purple, and M. Schlumberger 
soaks the cloth in a solution of that substance, squeezes out the excess 
of liquid by pressure between rollers, dries at a gentle temperature, 
and after ageing for twenty-four hours, brings out the colour completely 
by passing the cloth over a roller heated to 212° Fahr. 


The colour appears as if by magic, and is said to be far superior to 
that produced by any preparation of cochineal, or by red dye-woods.— 
The cloth previous to being put into the dye-beck must be mordanted 
with weak tin salts, as unmordanted cloth does not give so satisfactory 
aresult. It has also been found by M. Dollfuss that the process of 
ageing may be replaced by simple exposure to the vapors of ammonia. 


The colour cannot be applied to cotton and silk, but only to wool ; 
it resists sun-light very strongly, but it is partially destroyed by boiling 
water, especially if the cloth had been mordanted previous to the 
application of the alloxan. It is also destroyed by alkalies; and, 
hence, after a time by soap. Various shades can be produced by using 
solutions of different degrees of strength. 


The price of the dye-stuff would exceed that of cochineal, but would 
be much lowered if uric acid became an article of commerce, as this 
substance can be readily obtained from pigeon’s dung, guano,and the 
excrement of all carnivorous birds. 


M. Schlumberger has indulged in some curious speculations relative 
to the existence of this colouring matter ready formed in nature. M. 
Sace has found that poultry, and especially birds with a very brilliant 
plumage such as the parroquets, do not produce sensible traces of the 
uric acid during the moulting period, whilst the quantity is very large 
when their feathers are fully developed. The question naturally 
arises, What beomes of the uric acid? May it not be transformed by 
some as yet unknown metamorphosis in the animal body, into a sub- 
stance like alloxan, capable of colouring the feathers? From the 
dichroism of murexide, above noticed, it is evident that this substance 
is capable of producing all shades of colours which are made up of red, 
blue and yellow. Hence, it is probable, that murexide is the cause of 
the brilliant plumage in birds. Further, it is chiefly those animals 
which have but one exit for their excrements, and who produce large 
quantities of uric acid, that exhibit a display of colours. Thus we 
have the skin of the serpent and lizard, the wings of butterflies, the 
seales of fish, often coloured in the most gorgeous manner ; whilst the 
skins of matamalia are generally dull, and without that metallic lustre 
and iridescence so peculiar to the animals above mentioned. These 
however are mere speculations. 


The ancients were acquainted with a process for dyeing wool of a fine 
purple, which has been lost to our days; but, tradition tells us, that 
this beautiful tint was produced by pounding a quantity of small shell- 
fish, and adding to the mass, either a quantity of urine in a state of 
putrefaction or water in which some of the same shell-fish had been 
allowed to putrefy. The cloth soaked in the liquid thus produced, 


only developed the beautiful purple colour after long exposure to the 
air, and probably to heat. It seems probable that the Tyrian purple 
was produced by murexide. 
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Manufacture of Paraffine from Bituminous Shale. 


Immense quantities of black bituminous Shale exist in Upper Canada. 


The Utica Slate and the Hamilton group are especially rich in* Bitu- 


men. The distribution of these rocks in Upper Canada will be seen by 
an inspection of the Geological Map which accompanies Mr. Logan’s 
admirable paper. We have before had occasion to refer to the atten- 
tion with which the bituminous Shales of Canada have been distin- 
guished, It will be some relief to those who have speculated vainly 
upon their value as a combustible material to find that they may be 
employed for the production of Paraffine. 


«‘ The process of distilling bituminous Shale, fitst effected on a large 
scale by Selligue, in France, is now carried on with great success by 
Wiesmann & Co., at Beuel, near Bonn, on the Rhine. The paraffine 
is employed in the manufacture of candles, and has been found to 
compete advantageously with wax and spermaceti, at 66% dollars (£10 
5s. 4d.) the 100 Ibs., or something more than 2s. per lb. The lightest 
volatile oil obtained has a specific gravity of 0-730, and like the 
benzin of coal tar, is well adapted for cleaning clothes, gloves, Kc., 
as a solvent for various resins, &c. It is also mixed with the denser 
oils, and produces a mixture of a specific gravity of 0-830, which is 
used as camphine in lamps. It is of a light straw colour, and is sold 
in zine jars, at the rate of 30 dollars (£4 12s. 6d.) per 100 quarts. or 
somewhat less than 1s. per quart. The fixed oils are rendered drying, 
and are employed for painting external wood-work, &c. It is also 
occasionally burned for the production of fine lamp-black for the 
manufacture ef lithographic and letter-press printing ink. A quantity 
of asphalte is also obtained, which is used for various purposes ; and a 
greasy stuff, which is used for lubricating the axles, &c., of corves 
and other waggons in mines, &c: The success of this manufacture is 
very encouraging for the promoters of the similar ove from turf, now 
completed near Athy.—Polytechnisches Centralblatt. 





The Ontario, Simcoe, and Huron Railroads 


The Report submitted by the Board of Directors to the Proprietors, 
at their annual meeting, July 17th, 1854, furnishes a very satisfactory 
and encouraging account of the present operation of this important line 
and its future prospects. This Report having already appeared, in ez- 
tenso, in various public journals, we shall confine ourselves to a brief 
abstract of its contents :— 


The entire length of this line, from Toronto to Collingwood Harbor, 
Lake Huron, is 94} miles ; 64} miles are now in permanent operation, 
and served by the following way stations— 





Way Stations. Miles from Toronto. | Way Stations. Miles from Toronto. 
1. Davenport Road...... 5-1 9. Holland Landing... 38-1 

DB WRU Sith dein eve cis 8-0 10. Bradford 20.202 c000008 41-7 

Oi Te ati ncheed cetidines 118 11. Scanlans 44-6 

4. Thornhill ....... wgp-s 14°65 ee Dr ae 52-0 

6. Richmond Hill........ 18-5 13. Bell Ewart (branch) 53-5 

6. King lint «-. 22°38 04 DUE Sidsacistvcesiecs 59-5 

FF Pic sissniieccevic 30-1 BBs Te vies citeccisscess GS 

8. Newmarket............ 34°4 





The Company’s steamer Morning makes the daily eircuit of Lake 
Simcoe, and thus establishes a regular connection between Toronto and 
the country bordering a shore of nearly 150 miles. 


The northern division of the line, from Barrie to Collingwood, 31} 
miles in length, will be completed early in September. The selection 
of Collingwood Harbour by the Chief Engineer has proved very judi- 
cious, and the necessary works for the safety of shipping are in rapid 
progress. 

Lighthouses are already being constructed by the Government for 
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the safe navigation of Georgian Bay and its channels to Lake Huron. 
The uncertainty in which the City Esplanade works appear to be in- 
volved, will not permit of permanent wharfage and depots to be con- 
structed at Toronto until all doubt as to the intentions of other railway 
companies is removed. The entire cost of the road, up to the 1st July, 
amounts to £702,286. 1s. 3d., including construction of line, locomo- 
tive and general rolling stock, way stations, terminal depot, harbour and 
steamboat services. With reference to the through route, the Chief 


_ Engineer, Mr. Cumberland, records the following encouraging opinion 


of the prospects of the Northern Road :— 


‘It has always been urged that the trade of the north-western terri- 
tory of the United States, as well as of that of the mineral regions of 
Lake Superior, would find a cheaper, more facile, and rapid outlet to 
the Atlantic, by your Road, than by any other possible line of transit, 
Nothing has yet occurred, or is likely to present itself, to weaken this 
position.” ' 


The Superintendent’s Report isa voluminous and talented exposition 
of the working cost, expenditure, returns, and, more particularly, the 
prospects of the line. The traffic exceeds the most sanguine expecta- 
tions which had been formed of it. Without any through travel the 
receipts have gradually increased until they now equal the earnings 
per mile of the Montreal and Portland section of the Grand Trunk 
Railway. From a local traffic alone the road is earning £15 currency 
per mile per week, and Mr. Brunel estimates that, by a judicious ma- 
nagement, a through traffic may be obtained which will yield a gross 
revenue of £80,000, making, with the local traffic, £135,000 per 
annum, of which 50 per cent. will be required for current expenses, 
leaving £68,000 for net revenue, or 8 per cent. on the entire cost of 
the Road: which, after paying 6 per cent. interest on the debt, leaves 
a dividend of 14 per cent on the stock issued. 


With respect to the future prospects of the Road, we subjoin the fol- 
lowing extracts from the Superintendent’s Report— 


‘* Notwithstanding the severe competition which exists between the 
various parallel lines of railroads terminating at the Atlantic cities of 
the United States, it is shown by statistics of the clearest and most 
satisfactory nature, given by W. J. McAlpine, Esq., in his Report on 
the Canals of the State of New York, for 1853, that, in the conveyance 
of freight, railways cannot compete with water carriage on the limited 
scale afforded by the Erie Canal; how much less, then, can they com- 
pete with our magnificent lake navigation ! and herein lies the strength 
of your route as compared with all others, for by connecting the navi- 
gation of the lakes, by spanning the isthmus of Canada, at the narrow- 
est point, your road shortens the aggregate distance between Lake 
Michigan and the Atlantic cities some 800 miles, avoids the tedious 
navigation of the St. Clair Flats, over which large vessels are usually 
lighted, and saves the tolls, expenses, and delays incident to the Wel- 
land Canal, by the introduction of but 93 miles of railway.” 


‘‘Nor is your road less favourably situated as regards a passenger 
business. Your northern terminus on Lake Huron will, on completion 
of your line, be reached in 22 hours from New York, and in 28 hours 
from Boston. From your terminus the traveller can be conveyed to 
Milwaukie in 34 hours, through a navigation of which 200 miles is as 
safely sheltered as the Hudson or St. Lawrence rivers, and through 
which the scenery is infinitely superior to either; thus Milwaukie can 
be reached in 56 hours, by a route so agreeably diversified by changes 
from steamboat to railroad as to afford every desirable rest and 
refreshment.” 


“Comparing this with the shortest possible route between the same 
ints, we find that the same journey can be performed by a continuous 
ine of express railway travel, on which no rest or change is afforded, 
except from one set of cars to ‘another, and by crossing the bridge and 
ferry at the Niagara and Detroit frontiers, in 46 hours, thus saving, at 
the expense of all comfort, rest, and convenience, 10 hours; for which, 
however, the traveller must “pay not less than six dollars in money, 
= —— least one day to recruit himself for business. Nor will the tra- 
for Chicago fail to discover the greater convenience of your road, 

tes by the loss of only 16 hours in a journey of one thousand miles, 


which will be spent in the enjoyment of necessary repose, he can reach 
his destination fresh and ready for business at a less expense than by 
the shortest railway route, and, if necessary, ready to proceed at once 
on his further journey into the interior, over any of the numerous 
railways diverging from Chicago.” 

The following statistics of the line are interesting. They are con. 
tained in the Appendix to the Report— 


Number of passengers of all classes carried in cars :— 


pen saeaiemaaeesiar enn dateete intnes saaven 106,391 
Ua sisi sic denn ses decwess sto cnerncensiees ape vpdcbosee 8,542 
Free, and carried for construction...........ssesee8 8,038 


Number of miles travelled by passengers of all classes, or number of 
passengers carried one mile :— 


DUNE s5< Gaskonses govesvens save naned sabuousebe 4 ebsesaaee vat aes 2,875,742 
Children .. pas sana abbemcnahaanbane 94,749 
Free, and purr nee construction.. osectenerenses: |) OER 

8,184,489 


It is worthy of note that the traffic on this line has been in the ratio 
of upwards of three million passengers carried one mile in twelve 
months, without the occurrence of an accident—a circumstance with- 
out a parallel, we believe, on this continent, and one which reflects the 
greatest credit on the superintendence of Mr. Brunel. 

NUMBER OF TONS OF FREIGHT OF 2000tbs. CARRIED. 


























‘en Car 
: Ist 2d 3d . Loads, 

Moving. Cheam, Clans: \Glass, | | Wheat. Flour. | various, | otal. 
North.......| 1191 | 2462 33203! ke 790 | 7772 
South....... 2642) 891 937}| 6338 | 75183 | 13320 | 29360 
Total number of Tons...........4 00+ eee eee 37,182 
Total movement of freight or number of tons carried 1 mile. 1,239,763} 
Miles, 

Average rate of speed adopted by risannad vant acne Train a 

cluding stops) per hour............ ‘ $0 000 000 ccccee cee 


Rate of speed when in motion........ 25 
Average rate of speed of Express Trairts ‘(including stops) per -hour 26 
Rate of speed when in motion. 30 
Average rate of speed of Freight “Trains (inetuding stops) per ‘hour 12 
Rate of speed when in MOtion.........cecsceeseseeeeseeeeseessecceceersscees 17 
Average weight in Tons of Passenger Trains, “exclusive of Engine, 


Passengers, and Baggage... ave Sg bon end pee 53 
Average weight in Tons of Freight Trains, “exclusive of Engine ‘and 
average Freight, tons (2000 Ibs.)... psrpneee seoeevwiciebe abcde wie 2a 





Canada Grand Trunk Railway. 

We have not space to notice at length the Report of the Directors 
and Engineer of the Grand Trunk Railroad, just published. We shall, 
however, give copious extracts in the next issue of this Journal. 
Meanwhile, we quote the opinion of the American Railroad Journal on 
that portion of this stupendous work which is in active operation :— 


‘‘ The road is unquestionably one of the best constructed works of 
this kind in the country. Though traversing for nearly 100 miles the 
most mountainous portion of the Eastern States, it has an admirable 
line, with no grades imposing a serious impediment to a heavy traffic. 
There is no road in the United States where, to a stranger, there are 
so many apparent obstacles, but which disappear one after another 98 
they are approached. Just the appropriate kind of solution appears 
to have been resorted to in each emergency, and a person riding over 
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the road experiences a satisfaction similar to what he feels at the con- 
templation of any perfect specimen of art. The road is certainly one 
of our best specimens of engineering skill, and one in which science 
has contributed most in guiding und assisting /abour. The work may 
be regarded as a chef d’euvre.” 


The earnings on 292 miles of road in operation, for the week ending 
July 22nd, 1854, were from the following sources :— 


No. 4,579 Passengers, first class .........s+0++0+ $5,332 95 
No. 323} Passengers, second class .. .......++++ 235 90 
No. 2,418} Tons Merchandise ..........seecseeeseeees 5,865 84 
No. 557,627 Feet of Lumber ............ cnacateoen « 2,027 12 
me, DEB Cords Of Fire Wood occ ccsccoccccccecsces 1,318 90 
Mails, &c. Ses sbd een den sea taessnsse sie éacséasedecent 779 27 








Total earnings for the Week .........sscsssseeseeeeseee PLD,559 98 
Previous earnings since January 1, 1854 ......... 890,368 77 


oon css cee cece PE00,928 75 





Total earnings since January lst ... 





Canada Great Western Railway. 





The earnings for the week ending August 4th, 1854, on 229 miles of 
road in operation, were from the following sources :— 
From Passengers seGetetesetces BEaee OOF 


ET iscicid scieeiniiabubinntgnedicemase “aa ee 
IUD». sicuncinisersisderbensveessaenegenes 268 10 4 








Total earnings 

















enanmenigninbaninton GENE IO 6 
Amount of previous receipts... ... +++. seeeeeeeeee 144,456 14 24 
Total receipts since the Ist of January ...... £147,743 13 7} 
Total number of Passengers since 1st January 202,565) 





Nova Scotia Railways. 


The State of Maine informs us that Nova Scotia and New Brunswick 
have both adopted the gauge of 5} feet making it uniform with the 
line of the Grand Trunk Railway of Canada; and when the various 
sections, the ‘‘disjecta membra,” in Canada, Maine, and in the provinces 
east, become connected, they will form an unbroken line of railway, of 
uniform gauge, from Halifax to Detroit, 


Tn 1853 Nova Scotia provisionally agreed to adopt the ‘*Company 
principle,’ similar to that of New Brunswick, and six months time was 
allowed after the royal assent, for the organization of the Company.— 
On the failure of this, ‘‘the government scheme” was to come into 
operation. 


The war in Europe checked, and in fact defeated the plans of those 
who sought to inaugurate the Company within the six months, and at 
the end of that time Mr. Howe introduced and carried through Parlia- 
ment his scheme for a government line. 


The work was commenced on the 8th of June, 1854, at Halifax, and 
4 section of some ten miles is under contract to be opened this year.— 
An additional section of fifteen miles will be opened in 1855. 

The first 25 miles forms a common Trunk for the lines running to 
Amherst, to Windsor and to Pictou, and we learn from Mr. Howe that 
they intend to push the Trunk line to the frontier of New Brunswick, 
80 as to meet their line at that point, as soon as it can reach it, from 
8t. John. They will then extend branch lines to Windsor and Pictou as 
Occasion may require. 

The Province of Nova Scotia has an overflowing Treasury, and is free 
ofdebt. For some years to come, the city of Halifax will furnish a 
ready market for her debentures, at 5 per cent, and as the line proposed 
will form an important link in the Great Trunk Railway from Halifax 
to the United States and Canada, no fears are entertained as to the 
paying qualities of the Line.” 
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Railways in New Brunswick. 





We learn (says the same authority) from A. C. Morton, Esq. Chief 
Engineer of the European and North American Railway, in New 
Brunswick, who is now in this city, that the contractors for building 
the East and North American Railway in that Province, Messrs. 
Jackson, Brassey, Peto and Betts, are pushing on, with all practicable 
despatch, the construction of the entire line from St. John to the 
Gulf of St. Lawrence, and to the frontier of Nova Scotia. A large 
portion of the rails are already delivered, and the iron bridges are 
either all received, or already shipped from England. All the principal 
bridges are of iron, similar to those going up on the Quebec and Rich- 
mond Railway, and the road is to be of a superior character throughout. 


Some difficulty exists, from the scarcity of labourers, but from the 
present posture of the work it is believed that during the coming year 
the line may be completed from St. John to the Nova Scotialine. The 
locating surveys are finished, and the work is sub-let to American 
contractors. 





Nracara Suspension Bripae—The new Suspension Bridge over the 
Niagara River, connecting the Great Western and New York Central 
Railways, will possess a strength equal to six times the tension that can 
be produced by a maximum strain on the upper floor and a full load 
on the lower floor at the same time. —The permanent tension of the 
cables from their own weight and that of the superstructure, will be 
only one-tenth of their ultimate strength. There is, therefore, ample 
provision for safety. Moreover, the whole structure will be so arranged 
and stayed, that no oscillations or very perceptible movement can take 
place. A hurricane which would prostrate the whole city of Buffalo, 
and every wooden bridge in the country would be harmle’s to this 
bridge—so well will it be guarded by stays. 


Axcte Rattroap WueeLs.— One of the most interesting sights 
in Paris, and one that no American ever thinks of visiting, as he pro- 
bably never heard of it, is the railroad from the Barrier d’ Enfer to 
Sceaux. It is but seven miles long, and was built as an experiment 
upon a new system of wheels. The engine, tender, and hindermost 
car of the train, are furnished with oblique wheels, under the ordi- 
nary upright ones. Where the track is straight, these do not touch 
the rails; but at the curves, they come into play, rattling along the 
inner edge of the rails, and preventing the train from running off the 
track, The road was therefore made purposely tortuous, and the most 
sudden and seemingly dangerous bends were introduced at frequent 
intervals. The two stations are circular, and the train as it receives 
its passengers, is doubled up into a ring of 50 feet radius. The 
smallest curve upon the road is 68 feet radius, and over this the train 
goes at full speed. The corners of the cars are cut off, so that the 
vehicles, in following the curves, do not infringe upon each other. 
Sceaux is upon an eminence, which the road ascends spirally, with 
something like a mile of tract—it only going, in advance, a hundred 
feet. The invention—which, by the way, is ten years old—has proved 
practically very successful ; butit has never been applied to any extent. 
Daily Times N Y. 


Paper From Woov.—In the last sitting of the Societe d’Encourage- 
ment pour I’Industrie Nationale a paper was read setting forth a plan 
for making paper from wood. The bark is first taken off the wood, 
and the wood is then cut in snch a way as to be easily made into shavings; 
the shavings are then cut very thin; next they are placed in water 
for six or eight days, then they are dried, afterwards they are reduced 
to the finest powder possible by the means of a corn mill. This pow- 
der is then mixed with the rags which serve to prepare the pulp of 
paper, and the ordinary operation of paper making is proceeded to. 
All white woods, such as the poplar, the lime, and the willow, are 
suitable for the purpose, but the discoverer ascribes a good deal of his 
success to the quality of water he employed—that of the little river 
Dollar, which runs near Mulhouse. For the first experiment he em- 
ployed the wood of the trembling poplar, and he presented specimens of 
paper made from it. 
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EXTRACTS FROM THE MINUTES OF COUNCIL, JUNE 3np, 1854. 


G. W. Allan, Esq., Secretary of the Canadian Institute, offered a 
piece of ground on George Street, 50 feet frontage by 130 in depth, 
as a site for a building for the purposes of the Institute. 

Mr. Allan’s liberal offer was cordially accepted by the Council, and 
the thanks of the Institute were ordered to be given to that gentle- 
man. 

A donation from the Rev. G. Bell, of Simcoe, was announced. Mr. 
Bell’s donation consisted of a large number of Indian Remains and 
Geological Specimens. 

The thanks of the Institute were ordered to be transmitted to the 
Rev. Mr. Bell, for his valuable donations. 

The following gentlemen were proposed Members of the Institute: — 


Mr. SMALL, ........+00eeeeeeeeeeeeeeee Collingwood Harbour. 


Rey. Professor J. SMITH, ........ . Kingston. 
Rey. Professor J. WILL1aMson,... Kingston. 
Mr. H. N. CourtLanpr ............ Simcoe. 





COUNCIL MEETING, JULY 21st, 1854. 


The following donations were announced by the Vice President .— 


“‘ The Bombay Magnetical and Meteorological Observations,” pre- 
sented by the Hon. East India Company. 


A specimen of the Ornithorhyncus, from Australia, presented by 
Mr. Maurice Baldwin, of Toronto. 


Twenty-four volumes of Bohn’s Scientific, Standard, Antiquarian, 
Classical, and Illustrated Library, presented by H. G. Bohn, Esq., 
London, through A. H. Armour, Esq., Toronto. 


The Census of the United States, and the Documentary History of 
the State of New York, presented by A. H. Armour, Esq. 


The thanks of the Council were ordered to be transmitted to the 
Honourable East India Company, Mr. Maurice Baldwin, Mr. Bohn, 
and Mr. Armour, for their respective donations. 


Mr. Richard Denison, of the township of York, and Mr. George 


Wilson, of the City of New York, United States, were proposed mem- 
bers of the Institute. 





COUNCIL MEETING, AUGUST 9run, 1854. 


The following Donation from A. H. Armour, Esq., Toronto, was 
announced :— 


Schoolcraft’s History, Condition and Prospects of the Indian Tribes; 
Parts First, Third, and Fourth. 


Beport of the Superintendent of the United States Coast Survey for 
the year 1852. 


Report of the Commissioners of Patents for the year 1853; Part 1., 
Arts and Manufactures. 

Mr. Armour’s donation was accompanied by a letter, informing the 
Council that he was indebted to the liberality of the Hon. G. W. 
Manypenny, Commissioner of Indian Affairs, the Hon. J. M. Brodhead, 


Washington, and Ellicott Evans, Esq., Buffalo, for the above-mentioned 
valuable works. 


The following resolutions were ordered to be transmitted to Mr. 
Armour :— 
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** Resolved --That the best thanks of the Council be tendered to Mr. 
Armour for his valuable donation, and for his constant and active zeal 
in promoting the interests of the Institute.” 

‘* Resolved,—That the thanks of the Council be tendered to the gen- 
tlemen mentioned by Mr. Armour as having so liberally assisted in 
obtaining this valuable addition to the Library.” 





COUNCIL MEETING, AUGUST 23rp, 1854. 


The following gentlemen were proposed members :— 
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** Resolved,—That the thanks of the Council be transmitted to 
Lieutenant A. Noble, R.A., for his valuable Monthly tables of the 
Meteorology of Quebec, communicated by him to the Canadian Journal, 
and that the Council desire to express their regret at the suspension of 
the Quebec table, on account of the removal of Lieutenant Noble to 
Montreal. 


** Resolved,—That the thanks of the Council be transmitted to Dr, 
Smallwood, St. Martin, Isle Jesus, and to Professor Cherriman, Direc- 


tor of the Provincial Magnetic Observatory, for the valuable monthly 
Meteorological tables of Isle Jesus and Toronto. 





Robert Stephenson, M.P. 





The Library of the Canadian Institute has recently been enriched 
by contributions from various sources. Appropriate acknowledg- 
ments of this encouraging liberality—which is rapidly creating a per- 
manent and most valuable adjunct to the Institute—have been duly 
inserted in the extracts from the Minutes of Council. It is with great 
pleasure that we have to announce in addition to recent contributions 
already noticed, a most valuable donation from the distinguished 
engineer, Robert Stephenson, Esq., M.P. 

Mr. Stephenson’s donation consists of the celebrated work on “ The 
Britannia and Conway Tubular Bridges, with general inquiries on 
Beams and on the Properties of Materials used in construction, by 
Edwin Clark, resident Engineer. Published with the sanction, and 
under the supervision, of Robert Stephenson.” 

A magnificent folio volume of plates, illustrating the Britannia and 
Conway Tubular Bridges. 





The Quebec Meteorological Table. 





The Meteorological Table for Quebec, which has been kindly fur- 
nished to this Journal for several months past by Lieutenant A. Noble, 
R.A., will no longer appear in its usual place. It is with great regret 
that we make this announcement, as we conceive that the absence of 80 
important alink in the chain of Meteorological observation, which has 
hitherto been so well sustained, will be seriously felt by all interested 
in this department of Science. The occasion of the suspension of the 
Quebec observations is the removal of Lieutenant Noble to Montreal. 
The Council of the Institute have expressed their sense of Lieutenant 
Noble’s active exertions in the cause of Canadian Meteorology, by 
transmitting to him their thanks for his monthly contribution to this 
journal. A copy of this resolution, as well as of one transmitted to 


Dr. Smallwood, of St. Martin, Isle Jesus, and Professor Cherriman, 
Toronto, will be found in the Extracts of the Minutes of Council. 
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* 
Geological Map of a portion of Western Canada. 


We are most reluctantly compelled to issue a considerable quantity 
of the August number of this journal with uncdloured geologica! Maps 
and sections illustrating Mr. Logan’s valuable paper on the Physical 
"Structure of the Western District of Upper Canada. Notwithstanding 
every effort made to ensure and expedite the rather tedious process of 
carefully colouring many hundred Maps with not less than fourteen 
different tints, we have been disappointed in procuring the requisite 
number. We have preferred, however, to publish the full complement 
of our present issue, rather than disappoint by delay a considerable 
proportion of the members of the Institute, as well as Subscribers to 
the Journal. This determination has been less reluctantly adopted on 
account of the expressed intention of the Council to furnish all those 
gentlemen whose names are now upon the books of the Institute, with 
a coloured copy of Mr. Logan’s Map, as soon as they are completed. 





Miscellanea. 





Gold Mining in England—Extraction of Sulphur—Age of Man on the 
Earth—Sewage Manure—Electric Colour Company—Crystal Palace 
— Wheeling Suspension Bridge—Trade Museum in London— Wisconsin 
Lead—Longitude of Cambridge—New Planet—Moon’s Surface— 
Specula of Telescopes—Columbiades—Iron Furnaces in Great Britain 
—Revenue, Expenditure, and Commerce of Great Britain—Cotton from 
India—Casualties at Sea—Eygyptian Railroad—Madame Sontag— 
Canadian Exports to Oswego. 


Gold Mining in England is a failure. The auriferous gossan of the 
Poltimore appears to be already practically exhausted. Strong 
suspicions of ‘‘ Salting” the specimens upon which the examinations 
were made and reports founded, are expressed. The gold Mining 
share market (England) is in a very depressed condition. A general 
want of confidence exists in all Quartz Mining Gold Companies. This 
feeling extends both to California and Australia. 

Several Companies have been formed in England for the extraction 
of Sulphur from various Minerals. This is a consequence of the 
eccentric manceuvre of the King of the Two Sicilies, who declared 
Sulphur one of the articles contraband of war,—and hence prohibited 
its exportation from his dominions, much to the discomfiture of a vast 
multitude of chemical and other manufacturers in England. The 
annual consumption in Great Britain and Ireland, amounts to 
60,000 tons, which at £5 a ton, equals £300,000 a year. It appears, 
however, that owing to the remonstrances of her Majesty’s Minister at 
the Court of Naples, the King has removed the prohibition regarding 
the export of Sulphur, which is only considered contraband of war 
according to circumstances, and the port to which it may be conveyed; 
and that when sent out in its native or unmanufactured state, it may 
be presumed to be destined for peaceful and not warlike purposes, 
especially when shipped toa mercantile port—all vessels being allowed 
to convey it, with the exception of native bottoms, 

The Mining Journal says that the volcanic Sulphur, which we have 
hitherto obtained from Sicily, owing to its freedom from impurities, 
has been of great importance to us in several of our manufanufac- 
for many purposes. Were we to avail ourselves of the resources 
we possess at home, in a great measure we should be independent of 
the supply derived from foreign sources. 


It is with considerable satisfaction we see that the question has 
already excited some interest among many influential people connected 
with our home mines. A company has been formed at Conway for 
working the Sulphur in that district, which, it is stated, is nearly free 
from any deleterious mixture. Several other associations are in 
course of formation for the same purpose. Mines in Wales which are 


not profitable for copper would, if worked for sulphur, become pay- 


ig; and the refuse which is thrown away in Cornwall might be like- 
wise rendered available. In several of the States of Germany, where 
mining operations are carried on by a very simple process, a compara- 
tively pure Sulphur is obtained from the mundicy ores there produced. 
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In an essay just published, Dr. Usher, an American geologist, un- 
hesitatingly pronounces on the age of man on the surface of the earth, 
from remains, found more especially in America. Speaking of the 
remains of a single human being found on the banks of the Mississippi, 
ata depth of 16 feet in the soil, he says, from this it appears that the 
human race existed in the delta of the Mississippi more than 57,000 
years ago. 

Prof. White, agricultural chemist, and Mr. Henry Stothert, patentee, 
of the Sewage Deodorising and Patent Manure Company, have had an 
interview with Viscount Palmerston, for the purpose of submitting to 
his Lordship specimens of oats and barley grown upon clean sand, and 
cultivated by means of pellucid sewage water. 


The Electric Power, Light and Colour Company, are advertising 
their Colours and state that they are prepared to supply the trade with 
Colours unequalled in quality and lowness of price. A notice of this 
important manufacture will be found in the Ist vol. of the Canadian 
Journal, 


Twenty thousand three hundred and seventy Season Tickets of 
the Crystal Palace, Sydenham, have been sold up to July 7th. 

A Boston journal says, that the original cost of the Wheeling Sus- 
pension Bridge, which was blown down ina heavy gale some weeks 
since, was $170,000, and the damage occasioned by its recent fall was 
about $100,000. The towers from which it was suspen ‘ed rise 1534 
feet above the low water level of the Ohio River on the Wheeling side, 
and 132} ft. high on Zane’s Island. The Bridge flooring in the centre 
of the river was 93 feet above low-water mark—or so low that in times of 
great freshets some of the river steamers, with their tall chimneys, 
were unable to pass beneath it. The bridge was suspended from ten 
cables, each composed of 550 strands of No. 10 wire, and two smaller 
cables of 140 strands each. The cables were 1380 feet long from 
anchor to anchor, and were estimated, by Mr. Ellett, the builder, to 
be capable of supporting a weight of 297 tons, equal to 4000 men. 
The length of the span was greater than any other suspension bridge 
in the world. 

The Council of the Society «f Arts have determined to organize a 
Trade Museum. Her Majesty’s Commissioners of the Great Exhibition 
of 1851, have agreed to co-operate most cordially with the Council 
of the Society of Arts, and to contribute annually out of their surplus 
funds in aid of a simultaneous collection of materials for the several 
branches of the proposed Trade Museum. The Smithsonian Institu- 
tion at Washington has undertaken the general agency for the United 
States, and it is said that promises of assistance have been received 
from influential parties in the British Provinces. In an article on this 
important subject, the Mining Journal gives the names of gentlemen 
in England, Europe and India, whose active co-operation has been 
solicited or tendered. We should like to know how far and by whom 
Canada is represented in this undertaking. 


In the same paper we find that irrespective altogether of the intended 
Trade Museum, the Society opened, in St. Martin’s Hall, on the even- 
ing of Tuesday, the 4th July, their Educational Exhibition of Appara- 
tus and School Literature, contributed by nearly 400 exhibitors. A 
numerous body of its members assembled for the special purpose of 
meeting Prince Albert, the president of the society. The exhibition is 
now open to the public; several commissioners have been appointed 
by Foreign Governments to visit, inspect it, and report on its results. 

The visitor will find it exclusively devoted to educational advance- 
ment, and although to a certain extent experimental, and the arrange- 
ments as yet incomplete, it must prove pre-eminently useful in cen- 
tralizing for public inspection the evidences and examples of all the 
most approved systems, for the benefit of all engaged or interested in 
educational pursuits. Those who come in the hope of such attractions 
as dazzle by the glare of their splendour at Sydenham, will be disap- 
pointed ; the design, the arrangements and the display are purely 
utilitarian, the avowed object being the improved condition of the 
people. ‘ 

During the past 12 years, the quantity of lead produced from the 
Wisconsin Lead region alone was 7,103,448 pigs, weighing 497,241,360 
Ibs., and realizing $16,657,989. The yearly returns have varied from 
425,814 pigs to 778,498, or from 28,603,960 Ibs. to 54,494,862 Ibs. 

Ata late meeting of the Astronomical Society, Professor Challis 
read a paper on “the Determination of the Longitude of Cambridge, 
from observations by Galvanic signals, it was stated that the result 
was obtained from 281 signals, which gave the final determination of 
the longitude of Cambridge Observatory at 22-°69 east. This deter- 


mination is 0-°85 Jess than that which had been used. and upon which 
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no suspicion at all rested of being in error to any thing like that 
amount. 


Mr. J. R. Hind, London, has discovered another new planet. It is 
like a star of the tenth magnitude, and is situated almost exactly upon 
the ecliptic, about midway between two stars of the fifth magnitude— 
29 and 32 of Hamsteed in Capricornus. 


The Earl of Rosse says, that he does not believe there is any 
known photographic process, which is sufficiently sensitive to give 
details of the Moon’s surface in the least degree approaching to the 
way in which they are brought out by the eye. 

The same Nobleman in a letter to the Astronomer Royal, a portion 
of which is published in the Atheneum of June 17th, says, in relation 
to specula for telescopes :—‘‘ You recollect, no doubt, how greatly 
superior silver would be to speculum metal, if it could be as well and 
and as easily polished as speculum metal. At the Ipswich meeting of 
the Britistt Association, I described a process which had been, to a 
certain extent, successful. It is difficult, however, and uncertain ; 
and as a silver surface is very perishable, it would scarcely be worth 
while to employ it, except under special circumstances. Another 
method which I have very recently tried is perfectly easy, and pro- 
mises well. A plate of glass is coated with silver by precipitation from 
saccharate of silver. The silver film is then varnished with tincture 
of shell-lac, and when dry, the temperature of the glass is gradually 
raised to the fusing point of shell-lac. Pieces of shell-lac are then laid 
upon it, and over them a piece of thick glass. A slight weight presses 
out tlfe superfluous shell-lac, and the whole having gradually cooled, 
the silver film adheres permanently to the shell-lac, the glass upon 
which it had been originally precipitated being easily removed without 
injuring it. We have thus a silver surface apparently as true as the 
glass upon which it has been precipitated, and with a beautiful polish. 
‘the experiment is imperfect so far as this, that as yet merely common 
plate glass has been tried, and not a true glass surface ; and as I am 
about to set out for London, I shall have no opportunity for some time 
of completing these experiments. With the view of applying Mr. 
Lassell’s levers to one of our 6-foot specula, should there be a reasonable 
prospect of improving its performance in that way, I have tried some 
experiments as to the practicability of drilling speculum metal. I find 
it can be drilled by a tubular drill of soft iron and emery, the core 
being from time to time removed by a pointed chisel, and a very light 
hammer, by which it can be safely broken up gradually. A drill with 
diamonds set in a groove, cuts it well also; and even a drill of per- 
fectly hard steel, revolving slowly, cuts it well; so that there can be 
no serious difficulty in making the necessary perforations.” 

At the Fort Pitt works, Pittsburg, the proprietors are engaged on 
a Government order for 21 guns of the heaviest calibre, called 
**Columbiades,” having a ten-inch bore and throwing a 124 pound 
shot. Lieutenant Rodman is the inventor of a new principle in cast- 
ing ordnance. The cannon is cast hollow, and a constant and ever- 
renewed stream of water forced in, thus cooling the interior first in- 
stead of, as was the old plan, casting solid and allowing the outside to 
cool first. Cannon cast by both methods have been subjected to 
powerful tests, and it is found that those cast on the new principle 
bear five and six times the number of charges of those cast by the 
old method. 


In the year 1806 the total numberof Iron Furnaces in Great 
Britain was 216 and the production 243,851 tons; in 1852 the total 
number of Furnaces was 655 and the production 2,701,000 tons. 

A Parliamentary paper just printed contains the following satis- 
factory statements relative to the Revenue, Expenditure and Com- 
merce of the United Kingdom. 

In the year 1853 the surplus of revenue was 3,254,505/, being 
the largest excess for ten years. The net amount of the several 
branches of the revenue of the United Kingdom paid in the ex- 
chequer was 54,430,344/. The expenditure out of the revenue paid 
in the same year was 51,174,839/. In 1853 the taxes repealed or 
reduced amounted to 3,247,474/, and the estimated amount imposed 
was 3,356,383/. At the end of last year the balances in the exchequer 
were 4,485,250/. The capital of the national debt last year was 770,- 
923,001/. The quantity of raw cotton imported last year was 895,266,- 
780/, and of wool, 111,396,445/. The total declared value of British 
and Irish produce exported last year was 93,357,306. Last year the 
number of vessels built and registered was 798, of 293,171 tons. 
The number of vessels belonging to the United Kingdom last year, 
exclusive of river steamers, was 18,206, of 3,730,087 tons, and 
the men employed, exclusive of masters, was 172,525, The 


coinage in the year was 12,664,125/. The births in the year were 
612,341, the deaths 421,775, and the marriages 162,135. The total 
paupers relieved were 818,315. 


There appears to be no longer any doubt as to the capabilities of 
India to supply the United Kingdom with cotton. The London Morn. 
mg Chronicle considers it as demonstrated beyond all question, that 
India can furnish cotton for the British Market. The inferiority of 
Indian Cotton compared with American arises from what befalls it 
subsequently to its production in the fields. Railways for transporta- 
tion, and an improved method of collecting, cleaning, and packing are 
all alone required to enable Central India to furnish an immense and 
continually increasing supply. 

In a list of casualities to British Shipping taken from a Parliamen- 
tary blue book, the startling fact is announced, that during the four 
years ending 1850, not less than 204 ships and their crews departed 
from the various ports of the United Kingdom, of which not one wag 
ever heard of again. 

The Daily News says, that the Egyptian Railroad is in good working 
order, and answers exceedingly well. The trains do not run on it at 
present at any stated periods. It is chiefly used when European or 
Indian passengers arrive in Egypt. English engine drivers are 
employed on it. The speed is about 20 miles an hour. The railway 
the whole distance between Alexandria and Cairo will soon be open, 
It passes through a level and most fertile country. The Arabs do not 
know what to make of it. They were dancing before it some time 
since, and having no conception of its speed, they did not get out of 
the way in time, and an Arab woman was killed. 


Madame Sontag, who died in Mexico, on June 18th, was forty-eight 
years old, having been born at Coblentz, on the 13th of May, 1805. 
She was the child of an obscure German actor and actress. She mar- 
ried a foreign gentleman of noble family, and until 1848, did not 
appear on the public stage. As one of the consequences of the Revo- 
lution of 1848, Madame Sontag was compelled by the vicissitudes of 
fortune to return to the Opera Houses of Europe. 

In Hunt’s Merchant Magazine, under the head ‘ Foreign Trade of 
Oswego,” we find the following statement :—‘*There has been a hand- 
some aggregate increase, although there has been a falling off in the 
Importations of Canadian flour, of near one-half, as compared with 
last year. The cause of this we have before explained, the principal 
one being the reciprocal free trade adopted between the Provinces, which 
has tended to divert Canadian Flour from our channels down the St. 
Lawrence.” The deficiency at this point this year, is made up by the 
increased receipts of Canadian wheat. The receipts of three articles 
of largest import, from Canada for two seasons, have been as 
follows :— 


« 1852. 1853. 
a 193,190 113,008 
i. 1,362,482 1,781,157 


LaAMbOP .cccscccoccccccses feet 75,600,000 121,288,329 
Large amounts of the products of the forests, such as shingles, lath, 
railroad ties, oak and pine timber, &c., imported at this point, are 
not embraced in the above lumber figures. 





Supptyina Locomotives wira Water.—A resident of Fredonia 
(N.S.), has invented a curious apparatus for supplying locomotives with 
water, according to which, a cistern must be constructed beneath the 
track, having connected with it a force pump, which in its turn is con- 
nected with a series of “‘friction wheels,” inserted above it in the track. 
The locomotive is run upon these wheels, and then, however swiftly its 
wheels may revolve, it can go no further, as the friction wheels upon 
which it stands revolve with those of the engine. The force pump is 
in this manner set at work, and made to raise from 1500 to 5000 gal- 
lons per minute. 


Properties oF Iron.—The Philadelphia Ledger states, that in the 
concluding lecture of Prof. Smith at the Smithsonian Institute, the 
lecturer dwelt upon the tendency of iron to undergo a change from & 
fibrous to a granular condition—thus causing the abstraction of an in- 
definite amount of its tenacity and strength. Fibrous iron, by being 
for a considerable time subjected to concussion, will become granular and 


- therefore weak. A knowledge of this principle has induced the French 


government to disallow the use of iron axles on their public diligences 
beyond a certain time ; they must then be removed. Iron cannon, 
originally very strong, become weaker and weaker by use, from the 
loosening of the texture of their substance. 
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Monthly Meteorological Register, at the Provincial Magnetical Observatory, Toronto, Canada West.—June, 1854. 
Latitude, 43 deg. 39.4 min. North. Longitude, 79 deg. 21. min. West. Elevation above Lake Ontario, 108 feet. 
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Highest Barometer...... 29-955, at 8 a.m. on Ist) Monthly range: 23rd. Yellow matter (Pine Pollen) fell in the rain this day. : 
Lowest Barometer....... 29-287, at midnight on 29th { 0-668 inches. Thunder Storms occurred on the 7th, 8th, 13th, 14th and 28rd. 
Highest registered temperature 92°-5, at p.m. on 26th ) Monthly range: The quantity of rain recorded for this month is the least for any June 
Lowest registered temperature 35°-2, ata.m.on 1st 57°°3. during the last 15 years. 
Mean Maximum Thermometer.............. 74°-50 ) Mean daily range: 
iia Misieam Thermoneier...... ... 4°84} 24°66, = See Senet See ie 
Greatest daily range...... + 41°-8, from p.m. of 28th to a.m. of 29th. “ ____Temperature. hep. | Snow. Wind. 
Warmest day....... 26th. Mean temperature...... 75°-67 ) Difference Fy Max. | Min. |, | Mean 
hdd... Oh. Mea tmeden.... 6°00; to Oe obs'vd.| sbs’vd |**"8* D's, | Inch.| D'ys| Inch. Vel’y. 
Aurora observed on 2 nights. are . Se “ wi 
Possible to see Aurora on 21 nights. 1840] 60-0 78-5 | 87-1 | 41-4 11 |4.860) 0 | Les 
Impossible to see Aurora 9 nights. 1841} 65°6 | 92-8 | 45-7 | 47-1 9 (1560) 0 | 0-36 th. 
; 6 ‘ — 1842) 55.6 | 73-9 | 28-0 | 45-9 15 [5-755) 0 | ee | 0°31 tb. 
Sum of the Atmospheric Current, in miles, resolved into the four Cardinal 1843] 58-4 | 81-8 | 28-5 | 52-8 12 4-595 0 | 0-27 ith. 
directions. } 1844| 59-9 82-8 | 33-1 | 49-7 9 (3-585) 0 | | 0-19 tb. 
North. West. South. East. 1845} 61:0 | 83-6 | 40-9 | 42-7 11 (3.715 0 | | 0-27 tb. 
1123-86 790-73 618-68 983-62 1846} 63-3 83:3 | 41-5 | 41-8 10 |1-920) 0 | | 0-82 [ib. 
Mean direction of the Wind, N 10° E. Soar SS) eS 1 et + eS ee | pte = 
Mean velocity of the Wind, 4-12 miles per hour. 1848 pie | at i 4 8 ot - oe 
imum velocity, 33-4 miles per hour, from 8} to 44 p.m. on 28th. 1849 64-8 | 93.9 }> 0 24-2 10 8-845 o | 4-54 lasiies 
Most windy day, the 30th; mean velocity, 10-45 miles per hour. 1850) 64-3 | 88-2 ¥. = Pas | oe 
Least windy day, the 29th; mean velocity, 1:15 « “ 1851] 59-2 | 79-2 | 41.2 | 38-0 11 (2-695) 0 | | 4-42 Miles 
Raini : a vs : 1852| 60-8 | 86-1 | 43-6 | 425 10 |3-160/ 0 | 4-09 | Miles 
ning on 9 days. Raining 26-2 hours: depth, 1-460 inches. -- 5-6 | 86-8 | 43-3 | 43-0 | 9 11-550! 0 3-67 Mil 
Greatest intensity of Solar Radiation, 95°-2 on 28th A 1853) 65-5 | 86 | | coo | S07 [Miles 
Lowest point of Terrestrial Radiation, 82°-2 on 1st } Range, aline 1854) 64-1 | 88-7 | 47-4 | 41°83 | 9 des 0 Be |4 "12 |Miles. 
4th. Fire Flies first observed this season. | ner od 
12th. Wild Strawberries ripe. __ M’n,| 61-48) 83-69] 39-97] 43-73 10-3/2-974| 0-0) 0-00 4-10 | Miles. 
* Magnetic instruments dismounted on the 25th; magnetic character of the day deficient from that date. F 
+ The record of the components of the Wind—the mean direction and the velocity are not-complete for the 26th and 27th of this month, on 
sccount of removing the position of the Anemometer-during the rebuilding af the Observatory. 


- e : : e$22-3.42 
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NOTICE TO MEMBERS. 


ne ee PPE 


ARRANGEMENTS have been made by the Councit for the admission of Members to the Reading Room of 
the Institute every Saturday evening, from six to nine o'clock. Any Member may introduce two Gentlemen to 
the ‘Reading Room, entering their names in a Book provided for that purpose. 


; Vr 
HEARN & POTTER, 
(FROM DOLLOND’S,) 

ATHEMATICAL INSTRUMENT MAKERS AND OPTICIANS, 54, Kine Streer East, Toronto, 
M Importers and Manufacturers of THEODOLITES, LEVELS, MARINE COMPASSES, and all kinds of 
SURVEYING and OPTICAL INSTRUMENTS. Repairing and Adjusting on the Premises. 

Agents for the Sale or SANG’S PLATOMETER, or Instrument for calculating Areas. Sec Canadian 
Journal, pages 305 and 310. 


THE ROCHESTER UNION SCALE WORKS. 
G. B. HOLLAND & CO),, 


117, KING STREET EAST, 

GENTS in Canapa for the above Works, have just received, and offer for Sale at the Manufacturers’ 
A prices—COAL, HAY, and CATTLE SCALES; PORTABLE PLATFORM Do. ; COUNTER SCALES, 
all sizes; LETTER COPYING and SEAL PRESSES; SUGAR MILLS and WAREHOUSE TRUCKS; 
and will furnish, at short notice, RAILROAD TRACK and DEPOT SCALES. 

Toronto, March 23rd, 1854. 


ALCOTT & BROTHERS, 
(ROCHESTER, ) 


ATENTEES and MANUFACTURERS of LOCOMOTIVE, LIGHTHOUSE, STEAMBOAT, and 
VESSELS’ SIGNAL LAMPS. For Sale by their Sole Agents for Canada West, 


Toronto, March 23rd, 1854. G. B. HOLLAND & CO., 117, King Street East. 


J. G JOSEPH, 
$6, KING STREET EAST, TORONTO. 


CONSTANTLY ON HAND, 

YDROMETERS, SACCHROMETERS, BAROMETERS, and THERMOMETERS, TELESCOPES 
H and MICROSCOPES, SPECTACLES to suit all sights, and a general assortment of THEODOLITES, 
TRANSITS, COMPASSES, DRAWING INSTRUMENTS, and SCALES. All the above articles made and 
repaired. Workmanship warranted. 


WANTED. 


OWING to a demand for the first volume of the Canapran Jovrnat, and several of the Back Numbers having run out, the 
Original Price will be cheerfully paid to persons wishing to dispose of the following :— 


24 Numbers of the Journal for January, 1853. 14 Numbers of the Journal for May, 1853. 
30 do do February, do. | 3 do ee June, do. 


24 ~=do do March, do. 8 do do July, do. 
10 =do do April, do. 


A. H. ARMOUR & Co., Toronro. 
ANNUAL SUBSCRIPTION, 1854, AND ARREARS. 


Members who have not paid their Subscription for the present year, which became due on the 1st of January, 
are requested to pay the same forthwith, as well as previous Arrears, either to D. CRAWFORD, Esq., 
the Treasurer ; cr JAMES JOHNSTON, the Assistant Secretary, at the Rooms of the Institute, 
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ON A NEW SMOKE-CONSUMING 


Che Canadian Journal. 


—_—— 


TORONTO, SEPTEMBER, 1854. 


On a New Smoke-Consuming and Fuel-Saving Fire-Place, 


With Accessaries Ensuring the TTealthful 
Ventilation of Houses. 





War ming and 


BY NEIL ARNOTT, M.D., F.R.S. 


(Continued from pay 6.) 
DEFECTS OF HEATING VENTILATING. 

The third and last of the great evils of the present open fires 
is, that there are great irregularities and deficiencies in their 
heating and ventilating actions, which bear so powerfully on the 

ne ge, , J ~ 
public health. The hood and its damper, as influencing these, 
may appear perhaps of more importance than as saving the 
fuel. 


AND 


The hood and its damper, by allowing so small a quantity of 
| ; i 2 


air to pass through in comparison with what rises in an open 
ordinary chimney, lessens in the same degree the cold draught 
of air towards the fire fyom doors and windows, and which are 
common causes to the inmates of winter inflammation and other 
diseases; and for the same reason, the heat, once radiated from 
the fire towards the walls of the room, not being again quickly 
absorbed and carried away by such currents of cold air as are 
referred to, remains in the room, and soon renders the tem- 
perature of the whole more equable and safe. 

Still more completely to prevent cold draughts approaching 
from behind persons sitting around the fire, the fresh air for 
the room is conveniently admitted, chiefly by a channel! which 
leads directly from the external air under the floor to the hearth, 
and there allows the air to spread from under the fender. The 
fender, exposed to the fire near it, becomes hot; the cold, 
fresh air then rising under it, takes from it the excess of its 
heat, and so becomes itself tempered before it spreads in the 
tom. The two evils of excess of heat and excess of cold meet 
to neutralise each other, and to produce a good result. 

The importance of general ventilation, again, is strikingly 
exhibited by such occurrences as the following, which was 
related at the meeting of scientific friends at whiclh-J first des- 
eribed the new fire-place, by Mr. Robert Chambers, of Edin- 
burgh, as having happened not long ago in Glasgow. A large 
old building, which had been formerly a cotton-mill, was fitted 
up as a barrack or dwelling-house for persons of the working 
classes, and had nearly 500 inmates. Like all foul and erowded 
human dwelling, fevers and kindred diseases soon became pre- 
valent there. After a time, a medical man who was interested 
obtained permission from the proprietors of the neighbouring 
chemical works, in which there was a lofty and very powerful 
chimney, for the ventilation of the lodging-house. He then 
connected with this a main tube from the lodging-house, which 
had branches running along all the passages or galleries, and 
from the ceiling of every separate room a small tube communi- 
cated with these branches. Soon after, to the surprise as well 
as to the delight of all concerned, severe diseases entirely dis- 
appeared from the house and never returned. 

Now, the chimney of the new fire-place, although not very 
tall, has a ventilating power scarcely inferior to that of the 
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Glasgow chemical works. The arrangement of the hood and its 
valve, as above described, by allowing only unmixed and very 
hot smoke to enter the chimney, instead of, as in common 
chimneys, smoke diluted with many times its volume of colder 
air, increases the draught just as it does the heat of the chimney, 
and through an opening then made into the chimney from near 
the top ofa room, all the hot, foul air in the room, consisting, 
perhaps, of the breath of inmates, smell of meals, burnt air from 
candles, lamps, &c., and which else accumulates and stagnates 
at first near the top of the room, is immediately forced into the 
chimney and away. This is strikingly proved by placing near 
the ventilating opening a light body, as feathers or shreds 
of paper suspended to a thread, and seeing with what force it 
is drawn into the opening. In the diagram the opening is 
represented at the letter v», having the common balanced 
chimney-valve in it, which, by the wire descending to a screw 
within reach of the hand, can be left open to any desired 
degree. 

That valve I recommended many years ago, and its use has 
become pretty general over the country; but, in many cases, 
what I described as an essential concomitant—the contraction 
of the chimney-throat and the space over the fire—has been 
omitted. 

This is what I had to say on the correction of the third of 
the great evils of the common fire, and I hope it has been shown 
to be possible to construct an open fire-place, scarcely differing 
in appearance from an ordinary English fire-place, with its 
pleasing associations, but which shall be smokeless, saving much 
fuel, and ensuring the healthful warmth and ventilation of our 
houses. 

There are yet subordinate advantages of the new arrangement 
of fire-place, among which the following may be noted :— 

1. Chimney-sweeping can scarce be wanted where there is no 
soot. 

2. Chimney-flues without soot cannot catch fire; and if fire 
were in any way there introduced, by shutting the hood valve 
it would be certainly extinguished. Thus a large proportion of 
the conflagrations of buildings may be avoided. 

3. The huge evil (almost universal) of smoky chimneys can- 
not occur with this grate. 

4. The oceasional sudden rush of air towards a hot wide 
chimney, when the door is opened, and which carries readily 
the light muslin dress of a lady towards the grate and inflames 
it, cannot happen with this grate. 

5. The danger cf sparks from exploded pieces of coal thrown 
on the carpet does not exist here, for all the coal is first heated 
and coked while deep in the coal-box, and covered over. Thus 
a fire-guard is not wanted on this account. 

6. The strong draught of a voracious fire in one room, or in 
the kitchen of a house, cannot disturb and overcome.the action 
of other chimneys in the house, which is now very common. 

7. The strong draught of any well-constructed fire-place may, 
by a connecting tube be made to ventilate any distant rooms, 
staircases, cellars, closets, &e. 

8. The strong and copicus draught caused by momentarily 
opening the hood-valve or damper will prevent the diffusion of 
dust when the fire is stirred or disturbed. 

9. The chimney-valve by its powerful ventilating effect, 
obviates all objections to the use of gas-lights in houses, thus 
leaving the beauty, cleanliness, cheapness, and many conve- 


niences of gas unmarred. Explosion from accidental escape 
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of gas in a room or house, of which occurrence there have been 
some destructive instances, cannot happen where there is the 
ventilating chimney-valve, for cold coal gas entering a chimney- 
flue produces a more powerful draught than hot air does. 
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10, The improved chimney draught in attic or upper rooms 
will make these more valuable, and will increase the comfort 
of low houses and cottages. 

11. It would, moreover, be convenient occasionally to carry 
the flue of a close stove, or bath, or the ventilating tube from 
lamps in staircases, into any acting chimney. 


12. This torch-fire (as some have called it, because it burns 
from above downwards, like a torch or candle) is remarkably 
adapted also for the purpose of the kitchen 


13. The change of any existing grate of an old fashion into 


this is easy and inexpensive, and by having a piston-plate with 
holes it can be used as a common grate. . 


14. Any kind of coal cr coke may be used in this grate, even 
the small culm or coal-dust, which is very cheap. In a common 
grate, coke or Welsh stone coal would be objectionable, because 
containing chiefly heavy carbonic acid instead of the steam and 
carburetted hydrogen of bituminous coal, and the gas, which is 
poisonous, might spread in the room, but by the strong draught 
of the hood this could not happen. 


I might extend this list, but I need not. 


Before concluding, I may direct attention to the remarkable 
fact, only of late well understood, that of the only four great 
necessaries of life, or things which Providence has left to man 
in various parts of the earth to procure for himself, namely, fit 
air, temperature, aliment, and work alternating with rest,—the 
skilful management of a domestic fire goes far to secure the two 
first-named, viz., fit air and warmth; but these are the last 
which men come to understand well, because they are invisible 
and impalpable, and, therefore, to be perceived only by the eye 
of the mind after much cultivation. 


The diagram represents a common fire-place, with mantel, 
7 s, or chimney-piece, two jambs, and a common grate with two 
bars and bottom, to which four parts the essentials of the new 
fire-place are added. e Fgh is a box or receptacle of iron to 
contain the charge of coal for the day with its open mouth 
placed where the bottom bars of the grate had been. It may 
stand on feet on the hearth, or may be fixed to the grate— 
Besides its fixed bottom, g / it has also a moveable bottom, ss, 
like a piston, on which the coal immediately rests, and is lifted 
as wanted, or let down as the piston moves; a piston-rod passes 
through the fixed bottom, steadied by a guide-hole in the stirrup 
or barg7j, below. The piston-rod has notches or openings in 
it to receive the points of the poker, po, which acting as a 
lever, having its fulcrum in the foot of the box or otherwise, 
lifts the piston. A catch or pall, /, falls into the notches as 
the piston rises, to prevent its retyrn until desired. In the 
centre of the bottom front is a door which is opened at will to 
admit a little air if wanted, or for removing small coal or ashes 
which fall past the piston. Where the grate is set low, a small 
opening is made in the hearth to allow the end of the piston to 
descend. i 


a by isa hood or cover for the fire, like an inverted funnel 
opened in front, placed over the fire to contract the open space 
there, and to receive the true smoke of the fire and convey it 
little diluted into the chimney-flue at y. ¢ isa valve or damper, 
placed in the narrow part of the stalk of the hood to give com- 
plete control of the current of air passing through. There is 
an index externally, showing clearly always the position of the 
valve. y v marks the direction of the chimney-fiue in the wall, 
having generally to bend to one side to avoid the fire-place in the 
room above. v is the ventilating chimney-valve, admitting air 
from near the top of the room to the flue, balancéd nearly on 
its centre of gravity, so that the least pressure from without 
opens it inwards, but any pressure from within, as of smoke, 
closes it. There is a wire descending from the valve, with a 
screw or loop-peg, for partially or wholly closing it. There is 
a channel underneath the ‘hearth by which fresh air directly 
from the atmosphere, enters the room, to be warmed under 
the fender or near the fire, and then to spread in the room. 
It has a controlling valve. 
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Geology of Western Canada. 





In the August number of this Journal we published a 
Geological Map of a considerable portion of Western Canada, 
by W. E. Logan,’ Esq., F.R.S. & G.S., Provincial Geolo- 
gist. We now propose to furnish monthly abstracts of those 
portions of the Geological Reports which describe the physical 
structure of the country comprehended within the limits of the 
Map. We are induced to adopt this method of disseminating 
information respecting the Geology of Canada, not only on 
account of its intrinsic value, but also because it is a matter of 
extreme difficulty to meet with copies of the earlier Reports, in 
consequence of the destruction of the reserve during those 
disastrous conflagrations which destroyed the Parliament 
Buildings at Montreal and Quebec. 





Abstract of the Provincial Geologist’s Reports, dated Montreal, 
April 28, 1844. 


WESTERN DIVISION.—PRIMARY AND METAMORPHIC ROCKS, 


In availing myself of the labours of the American Geologists 
to illustrate the general relations of the rock formations of the 
Province, it will be convenient to divide the subject into two 
parts, and drawing «a line along the Hudson River and Lake 
Champlain to Missisquoi Bay and thence to Quebec, to con- 
sider the region to the west of this line separately from that 
on the south side of the Saint Lawrence to the east, there being 
certain conditions in the one that do not prevail in the other. 


WESTERN DIVISION. 

The Western Division, as connected with the Geology of 
Canada, may be described as a gigantic trough of fossiliferous 
strata, conformable from the summit of the coal to the bottom 
of the very lowest formations containing organic remains, with 
a transverse axis reaching from the Wisconsin River and 
Green Bay in Lake Michigan to the neighbourhood of Wash- 
ington, a distance of nearly seven hundred miles; and a 
longitudinal one extending from Quebec in a south-westerly 
direction, to some point, with which I am unacquainted, be- 
yond the Tenessee River in Alabama.* Contained within this 
vast trough and resulting from gentle undulations in the strata, 
giving origin to broad anticlinal forms, there are three important 
subordinate basins, in the centre of each of which spreads out 
an enormous coal-field. One of these extends in length from 
the County of Logan on the southern borders of Kentucky, in 
a north-westerly direction to the Rock River in Illinois, where 
it falls into the Mississippi, a distance of three hundred and sixty 
miles, and in breadth from the mouth of the Missouri to the 
County of Tippecanoe, on the Wabash in Indiana, two hundred 
miles. Presenting an oval form intersected by the River 
Illinois, Wabash and Ohio, and bounded by the Mississippi, 
which sweeps along nearly the whole of its western margin, this 
coal-field covers an area of 55,000 square miles. The second 
occupies the heart of the State of Michigan, and reaching 100 
miles in an east and west direction from within thirteen leagues 
of the Lake of that name to Saginaw Bay in Lake Huron, and 
150 miles in a north and south line from the neighbourhood of 
the Rivers Manistee and Ausable, to the source of the Grand 
River near Jackson, on the road between Detroit and St. 
Josephs, it exhibits an irregular pentagonal shape and comprises 
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a superficies of 12,000 square miles. The third carboniferous 
area stretches longitudinally about 600 miles in a north-east- 
erly course from the state of Tenessee to the north-eastern 
corner of Pennsylvania, where many outlying patches belong 
to it, and 170 miles transversely from the north branch of the 
Potomac in Maryland, to the south-eastern corner of Summit 
County in Ohio, just twelve leagues south of Cleveland on Lake 
Erie. It possesses a sinuous subrhomboidal form and spreading 
over a surface somewhat larger than the first named coal-field, 
may comprise about 60,000 square miles. The Ohio and its 
tributaries unwater nearly the whole of it, and the main trunk 
of this great river serpentines through the centre of the region 
for about 400 miles of ‘the upper part of its course. The 
Susquehanna and its tributaries intersect the north-eastern 
extremity of the deposit, and the vallies of denudation in 
which these waters flow, assisting the effect of a series of nearly 
equidistant undulations in the strata, there break its continuity 
into the outliers alluded to, which generally rest on sinclinal 
mountain tops, in the interrupted prolongation of a number of 
narrow subsidiary troughs resulting from the undulation in 
question, and giving an irregular and deeply indented contour 
to the outcrop of the main body of the coal. The chief part of 
the outliers, as well as the main body of the deposit, and also the 
other two great coal-fields described, yield fuel of the bituminous 
quality ; but to the eastward of the Susquehanna, there are 
three large outliers almost sufficiently important to deserve the 
designation of another coal-field, in which the fuel contained is 
of the anthracitic kind. 


The undulations which have been mentioned, constitute an 
important feature in the structure of the country between the 
St. Lawrence and the Atlantic.* Their ridges or anticlinal 
axes preserving a remarkable degree of parallelism, have been 
traced for vast distances, ranging in a sinuous south-westerly, 
course from Lower Canada to Alabama. Crossing them from 
north-west to south-east, those farthest from the ocean are 
broad and gentle, but they in succession become more acute and 
prominent; and as they do so the dips on the north-west side of 
the axes increase in inclination in a more rapid ratio than those 
on the south-east, giving to the undulations the form of waves 
driven before a gale, until at length the former assume a per- 
pendicular attitude and even present an inversion of the 
strata. 

It is where the flexures reach the Apalachian chain of 
mountains that the phenomena of these overturn dips are ex- 
hibited, and there the undulations, becoming identified with the 
ridges and vallies of the chain, afford an explanation of the 
structure of this great range of highlands. The disturbances 
which have given origin to these mountains, as they affect 
the coal measures, must, of course, take their date subsequent to 
the carboniferous era: but, as may be gathered from what has 
been said, it is only on the south-east side of the third coal- 
field that the measures are violently corrugated and fractured. 
The north-west outcrop exhibits a comparatively quiescent con- 
dition, and it would appear from the regular coutour of the 
Illinois and Michigan deposits, that the disturbing forces had 
entirely died away before reaching them. It does not 
seem improbable, however, that the broad low anticlinal arch 
which separates these two from the other, may have some re- 
lation to the expiring effort of those forces, for although its axis 
cannot be called precisely parallel to the Apalachian undula- 





* See the geological Map of the Middle and Western States, lately 
published by James Hall, Esq., one of the State Geologists of New York. 





* See Professor H. D. Rogers’ State Reports on the Geology of 
Pennsylvania. 
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tions, ‘there are yet bends in it that seem to correspond with- 
some of the curves of that chain of mountains. From Mon- 
roe County in Kentucky, this axis takes a gently sinuous 
course, running under Cincinnati, on the Ohio, to the upper 
end of Lake Erie : thence it curves to the upper end of Lake 
Ontario, where my assistant, Mr. Murrary, has observed its 
influence in deflecting the strike of the strata n the neighbour- 
hood of Burlington Bay. It then enters the lake, under the 
waters of which it probably dies away towards the north shore. 


From beneath the three great coal-fields which have been 
mentioned, the subjacent formations crop out: in succession, 
surrounding their carboniferous nuclei with rudely concentric 
belts of greater or less breadth, according to the thickness or 
dip of the deposit, and taking a wider anda wider sweep as they 
decend in the order of superposition, while they conform at 
the same time in their superficial distribution to all the 
sinuosities and irregularities occasioned by geographical and 
geological undulations. The organic remains of these rocks 
proclaim them to be contemporaneous with the Silurian and 
Devonian epochs of Europe, including the old red sandstone ; 
and the Pennsylvanian geologists compute that in their south- 
eastern developement they attain the aggregate thickness of 
about 30,000 feet. But in the State of New York, where 
the quiet condition of the northern outcrop affords an admi- 
rable opportunity of determining with certainty all the relations 
of the deposits to one another, not more than one third of 
that amount can be made out. It would seem, therefore, if the 
many complicated folds existing on the south-east side have 
occasioned no error in the estimate, that the formations must 
thin down greatly towards the north. 


The fossiliferous formations, wherever they have been found 
in actual contact with the rocks beneath, appear to rest upon 
masses of the primary order. But the geologists of New York 
consider they have evidence of the existence of a series of 
non-fossilliferous sedementary strata, in a more or less highly 
crystalline condition, of an age between the two. As consider- 
able difficulties, however, attend the question, it will be 
sufficient for the purposes of the present description to unite 
all the subjacent rocks, whether metamorphic or primary, and 
to class them under the latter denomination. 

The lowest of the fossilliferous strata is a sandstone of 
variable quality, more purely silicious towards the bottom, and 
calciferous towards the top, which givessupport toa thick and re- 
markably persistent deposit of limestone, strongly distinguished 
by its organic remains. This limestone thus becomes an ad- 
mirable means of tracing out the perimeter of the great 
western area under consideration. From the north-west border 
of North Carolina, it sweeps in a broad belt across 
Virginia to the junction of the Shenandoah and Potomac. 
Thence traversing Maryland, it passes through Pennsylvania 
by Harrisburgh, on the Susquehanna, and Belvidere, on the 
Delaware, accompanied up to this point by the underlying 
sandstone. Diminished in its thickness, it thence crosses New 
Jersey, and reaching Poughkeepsie it passes up the valley of 
the Hudson and Champlain, keeping to the east of the river and 
the lake and attains the neighbourhood of Missisquoi Bay.— 
Entering Canada, it proceeds towards Quebec, and it reaches 
the vicinity of that fortress; but I am not yet aware of 
the precise spots at which it is visible in its course thither, 
farther that I have been informed stratified limestone 
answering its condition is quarried and burned in the 
Seigniory of St. Hyacinthe, east of the Yamaska River. As 
Quebec itself does not stand upon the formation, it probably 


crosses the St. Lawrence higher up the stream; but it may be 
seen in the quarries of Beauport and farther down the river, 
and its limit in that direction is to be found near Cape Tour. 
ment, where the underlying primary rocks come to the water’s 
edge. ‘Turning at this point, and following the northern out. 
crop of the deposit up the valley of the St. Lawrence, it is found 
to run along the foot of a range of syenitic hills of.a gniesoid 
order, which preserve a very even and direct south-westerly 
course, and down the flank of which the various tributaries of 
the great river are successively precipitated in rapids and 
cascades. On the Maskinongé the syenitic range is about 
twelve miles in a direct line from the St. Lawrence, on the 
Achigan about twenty, and it strikes the Riviére du Nord 
about a half a wile south of the village of St. Jerome.— 
Following this stream, the primary rocks, which are close 
upon its northern bank, gradually assume a course with 
less of southing in it, until they reach Lachute Mills, when 
their direction becomes nearly due east. Along this line from 
Cape Tourment, the basset edge of the limestone does not in 
all cases come quite up to the primary rock. There is 
occasionally 2 space left between the two for the sandstone 
beneath, and on the Riviére du Nord the calcifcrous part of this 
rock, capped by the limestone, is seen in several places in a 
well defined escarpment about half a mile from the syenitie 
range, dipping southward at an angle of six degrees, which 
is probably one or two more than the average inclination along 
the strike of the northern outcrop thus far traced. 

Leaving the Riviére du Nord, at Lachute Mills the edge of 
the fosilliferous strata, still well defined by the rise of the 
primary rocks from below them, crosses the township of Chat- 
ham, pursuing a direct course to Grenville, on the Ottawa, 
where the calcareous deposit is seen at the upper end of the 
canal. <A little above the village the primary range comes 
upon the river, which may correctly be considered the general 
divisien between the two until we attain the township of Hull. 
A bend in the Ottawa there, cutting deep into the limestone, 
leaves four to five miles breadth of it on its left bank, and the 
formation displayed in lofty precipices in the neighbourhood of 
Bytown, affords the magnificent segnery of the Chaudiére Falls. 
From personal observation I cannot speak of its course farther 
up the Ottawa, but I undertand it reaches the island of Allumet, 
and thence turning southward, runs through the townships 
of Packenham, Ramsay, and Drummond,—crosses the Rideau 
Canal in Rideau Lake in Elmsley, where, with the subjacent 
sandstone, it is seen in section at the Upper Narrows resting on 
the primary rocks and dipping to the north of east at an angle 
of four degrees,—and sweeping round the adjoining corner of 
Bastard and Young, traverses Elisabethtown, and reaches the 
St. Lawrence in the neighbourhood of Brockville. |The lime- 
stone deposit following the St. Lawrence down to St. Regis, 
has a wide spread of the sandstone coming from beneath it 
on the United States side of the river, the lower edge of which 
passes by Canton, Hopkin, and Malone, to Chateauguay, in 4 
line north of east. Here it makes a sudden turn to the south- 
east, and the limestone sweeping round at its proportionate 
distance, comes upon the western shore of Lake Champlain at 
the mouth of the Chazy River, about five miles up which its 
base is seen. Running along the shore of the lake it reaches 
Peru, where the basset edges of both sedimentary deposits 
come close together. Following up the lake they attain 
Whitehall. They then"bend round to the valley of the 
Mohawk, ascending which they arrive in the neighbourhood 
of Trenton, where a grand display of limestone in the Falls 
of that name gave origin to the New York designation of 
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the upper part of the deposit. From this the limestone 
gains the Llack River, and follows down the whole of its 
course to Lake Ontario, of which it forms the coast from 
Ellisburgh to a point below Cape St. Vincent. Again 
entering Canada it composes Wolfe Island and the upper part 
of Howe Island, and it is seen resting on the primary rocks in 
Cedar Island without the interposition of the sandstone. 
Kingston stands upon the formation, and the base of it, 
cropping out several miles north of the town, strikes away to 
the Townships of Madoc and Marmora, in each of which the 
rimary rocks are seen giving it support near their respective 
jron works. Thence it runs to Rama on Lake Simcoe, and 
sinks under the waters of Lake Huron in Georgian Bay. 
Between Kingston and Lake Huron the general dip of the 
formation is so small, that it is next to impracticable to measure 
it. The breadth of the band it presents is consequently con- 
siderable, thirty-five miles being the measure from its base at 
Marmora to its summit at Neweastle, on Lake Ontario. |The 
north-eastern and northern shores of Lake Huron are described 
by Dr. Bigsby as presenting a primary country, and they may 
be taken as the boundary of the semidentary deposit we are 
following, from the point where it is lost beneath the waters 
of Georgian Bay, until it re-appears at St- Mary’s Falls at the 
exit of Lake Superior, where the Michigan geologists describe a 
limestone apparently answering its conditions. Thence it 
reaches Green Bay, on Lake Michigan, and proceeds to the 
Wisconsin River, following it down to its junction with the 
Mississippi. 
1. PRIMARY AND METAMORPHIC ROCKS.* 


These rocks comprise the whole of the country to the north 
of Lake Simcoe, and the north-eastern shores of Lake Huron ; 
and their character, in the localities visited by me, may be 
described as exactly similar in appearance to that of the masses 
which compose the “Thousand Islands,” in the St. Lawgence 
below Kingston. The boundary between them and the lowest 


beds of the stratified limestone is distinctly seen at the head of 


asmall sheet of water called St. John’s Lake, in the township 
of Rama, within the distance of a mile from Lake Couchiching, 
and it is easily traceable from one lake to the other. The 
River Severn, which unites the waters of Lake Simcoe with 
those of Huron, passes its whole length over the primary rocks : 
and their junction with the fossilliferous sedimentary deposits 
a again be observed on the south shore of Matchadash Bay, 
and at the mouth of the Coldwater River. The line of junction, 
therefore, may be considered to run in a direction about W. N. 
W. and E. 8. E., the whole of the township of Matchadash 
and the northern half of Orillia being on the primary. 


Considering that my object, in the first instance, should be 
to determine the boundaries of the several formations as they 
might occur, with a view to entering into more minute details at a 
future period, I did not penetrate into the primary region in 
search of metals or minerals. The general character of the 
region, however, is such as would justify a careful and vigilant 
search for them when the general geology of the country is 
better known. Among these rocks I obtained some specimens 
of noble garnet; and a rich one of sulphuret of antimony, 
picked up among the drift on the shores of Lake Simcoe, was, 
in all probability, originally derived from them. Strong local 
attraction of the magnet, is said to have been observed in 
several places in the township of Matchadash, by Mr. Hamilton, 





* From the Reports of A. Murray, Esq., Assistant Provincial Geo- 
logist.—Dated Woodstock, March 14, 1854. 
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the gentleman who made its survey, and it is probable that 
iron ore of the magnetic kind exists in it. 

The rock masses observed in the primay district psrtake 
severally of the character of granite, syenite and gneiss, and on 
the banks of the Severn, at a spot between the Fourth Fall 
and Fifth or Great Falls, they seem to me to present evidencee 
of stratification. The strata there rise vertically from the edge 
of the stream to the height of fifty to sixty feet, and have all 
the appearance of coarse micaceous sandstone, which is in some 
places much contorted and frequently intersected by quartz 
veins. This exhibition of divisional planes, having all the 
regularity of bedding, induces me to consider that the term meta- 
morphic, is one of appropiate application to some of the rocks 
beneath the fossilliferous, and unconformable with them. 

In an agricultural point of view, the primary region on the 
banks of the Severn must be considered nearly valueless. With 
the exception of the accumulation of vegetable matter in the 
hollows where swamps exist, the country presents a surface of 
naked rocks, the only production of which is a dwarf pine— 
There is some good soft timber, however, ii the swamps, and 
were the land capable of being drained, the swamps might be 
reclaimedand converted into meadows. But they are in 
general sonearly on a level with the river, that drainage would 
be impossible. 





Industrial Pathology; or the Accidents and Diseases incident 
to Industrial Occupations. 


BY T. K. CHAMBERS, M.D. 

I come to this room to-day for the purpose of introducing a 
subject, not indeed wholly new to the Society of Arts, but yet 
probably new to most of the present members. New, too, is 
the mode adopted of taking it up, namely, the appointment of 
a special committee, the undertaking of a special exhibition, 
and the issue of special circulars and reports upon it. I think, 
therefore, it cannot be devoid of use, and I hope not of interest 
either, to explain somewhat at length, what Industrial Patho- 
logy is, that is, what its aims are in the opinon of those who 
are taking a part in its promotion ; why the Society of Arts 
should concern themselves with it ; and what the Council pro- 
pose to do in the matter. 

Indiistrial Pathology then—{1 do not particularly admire 
the name, but I did not make it)—Industrial Pathology is the 
“ science of bodily sUrFERINGS connected with the carrying on 
of handicraft work.” 

Man’s Creator ordained that he should eat bread in the 
‘‘ sweat of his brow,” but he did not ordain that he should eat 
it in suffering, in the rotting of his vitals, the periling of his 
soul, and the welcoming of premature death. Though labour 
is the lot of our species, it is healthy, invigorating labour which 
is natural to them, and not that which entails misery and pain. 

The highest and most natural state of man being the greatest 
perfection of body and soul, any occupation which tends to 
shorten his days, to make him a discomfort to himself and his 
neighbours, is unnatural, and a proof of barbarism and defec- 
tive civilization. Every country where such occupations exist 
is lower than it might be in the social seale,—has not yet done 
its utmost to place man in his proper position as king of the 
world. As long as he that toils with the hands has a *‘e shorter 
and more physically painful than he that toils wit’ his brain, 
the duty of self-improvement is unperformed by a :¢ ' 

It is not necessary for me to observe that 
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now in every known nation—that the corporeal labourers are 
both shorter lived and endure more physical evils than the men- 
tal labourers. Statisticians are explicit enough on that point. 
Now it will be found on enquiry that there are two distinct 
classes of evils to account for this. In the first class are 
included poverty, ignorance, political weakness, and other cir- 
cumstances which prevent handicraftsmen surrounding them- 
selves with the defences against pain and death placed in the 
power of their superiors. These causes it is the business of 
Political Economy, State Hygiene, and the science of Education 
to investigate and teach us how to remedy. But there is also 
a class of causes arising out of the nature of various descriptions 
of bodily exposure and exertion; pain, sickness and death 
accrue from some things necessarily part of the work, without 
doing which the man could not be industrious at his trade.— 
Here lies the field for Industrial Pathology. The first class of 
evils depend mainly on the work not being sufficiently regular 
or plentiful, or being under-paid, or some such economical mis- 
management; the second is aggravated by abundance; the 
more a man has to do the worse he fares, and hence the pro- 
priety of the term “ Industrial.” I will illustrate this. There 
are two coal-whippers at the time of a commercial crisis in the 
coal-trade; fewer hands are wanted; one gets turned out of 
work, and the other is kept on. In six months time the one 
out of work is starving, because he was so weakened by tem- 
porary want of food that he was not fit for employment when he 
could get it. - It is the business of the political economist to 
remedy commercial crises. The other man has worked as hard 
as possible in the way you know these fellows are engaged, 
jumping up a foot or two and throwing their whole weight 
on to a rope for ten or twelve hours a day; it is 1 believe the 
most wasteful, unscientific, and pernicious expenditure of human 
muscle that ever was devised. The consequence is that his 
heart cannot stand it, the fibres are overstrained with these 
continued violent jerks, and the organ becomes diseased. After 
a tedious illness, during which he is an incumbrance and ex- 
pense to society, the industrious, well-paid man dies at forty.— 
Here it is that Industrial Pathology comes into play. It is the 
duty of that science to find out why such and such labour is 
injurious in a special manner, and to suggest a remedy. For 
example, in the instance quoted above, we may find out that it 
is the sudden jerk which is the cause of the injury to the cir- 
culation, and devise some better mechanism than is at present 
in use. 

Again painters are liable to colic and palsy from the use of 
white lead ; we may introduce a substance equally convenient 
in the shape of white zinc or other substitutes. 


Tailors sit all day in a confined atmosphere, with the legs 
crossed and the spine bowed, so that neither the ribs nor the 
digestive organs have room to act. The consequence of course 
is that the stomach and bowels become disordered, the spine 
twisted, the gait shambling, and the power of taking the exer- 
cise necessary to health obliterated. If an artist wants to repre- 
sent a starveling, he takes a tailor as his model; if a plump 
rosy man were to tell you he was a journeyman tailor, you 
would not allow such an evidently inexperienced workman to 
mend your coat. With a life embittered by indigestion, what 
wonder that a tailor takes to opium, gin, and tobacco, the only 
things that make existence endurable. Now cannot these evils 
be corrected? The cross-legged position is assumed because in 
the ordinary sitting posture the heavy cloth could not be held 
near enough to the eye. The problem is to invent some sort 


of table which would be equally convenient. 


Shoe-makers and boot-makers suffer equally from a con 
strained position, and also from the pressure of the last against 
the stomach. Heartburn and painful digestion are so common, 
that a certain pill in the Pharmacopeia (the Pilula Sagapeni 
Comp.) is called the coblers’ pill. A patient of mine, now in 
St. Mary’s Hospital, has a hollow big enough to put one’s fist 
in, from the pressure inwards of the breast bone by the boot 
tree ; of course his lungs and heart are diseased by such distor. 
tion. Cannot some one devise a new sort of boot-tree, which 
will not drive its tap roots into peoples lungs ? 


Looking-glass makers and water-gilders are constantly coming 
into hospitals for mercurial paralysis ; and when they go outof 
the hospital they are not fit for much else than the workhouse, 
There are two ways of remedying this: one is to give them 
some protection against the poisonous fumes; and the other is 
to improve and cheapen rival modes of gilding and silvering, in 
which mercury is not used. 

Washerwomen constantly suffer from varicose veins and other 
mechanical disorders arising from the standing posture. — It ig 
the business of Industrial Pathology to devise a chair in which 
they could work as at present, or else to discover some mode of 
doing the same thing by the agency of mechanics, which is now 
done immediately by the unaided body—to wear out mechanism 
instead of muscle, iron instead of energy. 

I show you here a rotten jaw-bone, which Mr. Simon was 
obliged to cut out of a man’s head because it was corroded by 
the noxious fumes evolved in the manufacture of lucifer 
matches. It is to be hoped that there is some mode of making 
them without rotting men’s jaws, and this mode it is the busi- 
ness of Industrial Pathology to find out. 


Few persons who walk much in the streets can avoid often 
meeting a bleeding groaning mass carried by on a stretcher, 
having just fallen from some ill-made scaffolding. It is the 
business of Industrial Pathology to enquire, whether it is an 
essential part of the nature of our countrymen to fall from 
seaffulding, or whether the construction of it might be so 
altered as to prevent the accidents. For the encouragement of 
those who are possessed with the latter idea, it may be 
cursorily mentioned that in China they have for several 
thousand years used a light bamboo scaffolding, covering the 
entire building like a network, and certainly preventing the 
falls which so often happen in Europe. Our ideas seem to 
have travelled wholly in the direction of making it stronger, 
heavier, and more unmanageable. 


I trust that by these few familiar illustrations, I have made 
clear what Industrial Pathology is and how it differs from 
Hygiene. It does not profess to enquire into the health of the 
industrious classes generally, but only into their health so far as 
it is affected by their special occupations. It is desirable’ that 
this division of labour among scientific observers and teachers 
should be fully understood, in order that the facts collected 
should be properly arranged, and handed directly to those who 
will use them aright. Into the respective utility and conse- 
quent dignity of the two sciences I have not enquired : I only 
wish to point out which it is that the Council feel themselves 
called upon to take up. 

I come now to the third question which may be asked con- 
cerning Industrial Pathology, viz. .» how does the Council pro- 
pose to be of use in this matter? This has been in a great 
measure answered by a circular which has lately been issued, 
and which was printed in the Journal a few weeks ago. They 
propose in the first place to have an Exhibition of contrivance 
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and appliances for making the practice of handicrafts more 


healthy. What they expect to be sent to the Exhibition are, 
jn short, means fur working with less injury to the body than 
at present. Machinery of all ‘Sorts may appear, | the express 
object of which is to guard against the myriads of accidents I 
spoke of, and save lives in numbers to be calculated statistically. 
Improved hand-tools will be a very valuable department ; adzes 
which will not divide carpenters’ shins, boot-trees which will not 
obliterate coblers’ digestions, &c., may be shown to those most 
interested in using them. Safer ladders, scaffolding, chairs for 
window-cleaning, buckets for lowering men into wells, mines, 
&e., will save multitudes of industrious souls, if the invention 
of them can be stimulated. Another most important path of 
discovery is the inventing of substitutes for substances chemi- 
cally noxious, such as lead, quicksilver, phosphorus, arsenic, 
the strong mineral acid sand alkalies; or modes of rendering 
their anxious qualities harmless, such, for instance, as fixing 
the putrid fumes of decaying matters preserved for manure or 
making leather. Another interesting department will be that 
of guards for the organs of sense of the individual workman— 
I mean such as will not interfere at all with present modes of 
manufacture, but will simply defend the artizan from the in- 
juries it entails. As examples [ have placed on the table a 
few articles referable to this class sent to us by Mr. Pillischer, 
of Bond-street. ‘they consist of defences for the eyes against 
the effect of light, and mechanical injury; and if a third of the 
contrivances that are furnished to us are as simple ard rational 
as these, we shall indeed be fortunate. Improved dresses for 
particular occupations may furnish another department. 


Defences against injury by animals, such as safer harness, 
dog muzzles, Xc., would prevent many an accident to a do- 
mestic servant and working man. 


Such are a few examples of the sort of inventions which the 
Council trust will be sent for exhibition ; and, considering the 
position we hold as the friend—equally and impartially—of 
master and workman ; considering our standing with the public, 
and our widely extended connection with the manufacturing 
classes by means of the Institutes in Union, they have a 
right to expect many more than they themselves can name 
or suggest. 





Thermography: 
BY FELIX ABATE, OF NAPLES.* 

This invention constitutes a new art, by means of which 
natural and artificial objects can be represented and imitated 
by printing directly from the objects themselves upon any 
suitable substance. The specimens submitted to the inspection 
of the Society at its last meeting, are imitations of veneering 
wood, some simple, and some ornamented with inlaid work, 
made upon wood, calico, and paper. 

Before entering into the details of this invention, I may 
perhaps be allowed to state, in order to prevent mistakes, that 
It is essentially different from the well-known invention under 
the name of Phytoglyphy, or Nature printing, patented in 
England by Messrs. Bradbury and Evans, and practiced at the 
Imperial Printing Office at Vienna, and which consists in 
taking impressions in lead or other metals, or gutta-percha, 
from natural objects, making electro-plates from such impres- 
sions, and then printing with these plates in the usual way. 
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The principle of my invention dates from an epoch anterior to 
the Great Exhibition of 1851, as I exhibited on that oceasion the 
first specimens of a particular application of it, called Metallo- 
graphy. For this branch of the art 1 was rewarded with the 
Prize Medal. An idea of this art will be obtained from the 
following notice of the principles and processes upon which it 
rests : 

The art of Metallography consists in printing from engraved 
wood blocks upon metal/ic surfaces, so as to produce imitations 
of figures and ornaments inlain in wood. ‘This effect is obtained 
by using, as a printing menstruum to wet the block with, 
solutions of such metallic or earthy salts as are decomposed 
when brought into contact with certain metals, and produce, 
through an electro-chemical action, an adhesive precipitate of 
a coloured metallic oxide, or any other chemical change upon 
the metal. Such are the salts of copper, antimony, &c., upon 
zinc, tin, silver, &c.; the hydrosulphuret of ammonia upon 
copper and brass. 

There are two principles at work in this branch of the art— 
the one is the chemical action just referred to; the other, 
which is the foundation and the key-stone of the invention, in 
its most general sense, rests in the porousness of the printing 
object, which causes the absorption of the wetting fluid, and 
yields it, under the action of pressure, in quantity for each 
point, proportionate to the capacity of the pores; so that if 
any chemical change is wrought upon the impression, to pro- 
duce a colouring of it, this colouring, by its different shadés, 
makes a true representation of the printing object. 


The application of the invention to printing upon vegetable 
substances instead of metallic surfaces, required the introdue- 
tion into the process of some new principle to produce that 
chemical change which, in metallography, is spontaneous. I 
devised, for that purpose, two principles, which, by different 
means, lead to the same results. One of these principles I bor- 
rowed from the art of dyeing. It consists in the peculiar ac- 
tions that the salts, acids, and alkalies have upon each other, and 
upon vegetable colouring matters. It is upon these actions the 
processes of mordantand discharge printing on textile manufae- 
tures rest. The surface of the printing object is slightly wetted 
with the acting fluid, which is then well wiped off from the 
surfiuce ; the impression is then taken, which, by combining 
w'th a previous or a subsequent dyeing of the printed surface, 
instantaneously appears. ‘The other principle 1 found in heat, 
that is, in the colouring action that this most powerful agent 
of Nature has upon vegetable substances when acted on by 
acids, which colouring | believe, is the effect of an accelerated 
carbonization of the surfaces of these substances produced by 
the acid. I think I may properly call this art TuERMoGRAPHY, 
or the art of printing by heat. 

From the following description of the process, it will be 
remarked—perhaps with some degree of surprise—the exces- 
sive sensitiveness of vegetable substances under the joint action 
of acids and heat, so that an infinitesimal dose of the former, 
and an instantaneous application of the Jatter, are sufficient to 
produce the most striking effects. ‘Lhe process is as fullows :-— 

Suppose a sheet of veneering-wood be the object from 
which impressions are to be taken; I expose the wood for a 
few minutes to the cold evaporation of hydrochloric or sulphurie 
acid, or I slightly wet it with either of these acids diluted, and 
then well wipe the acid off from the surface. -Afterwards it is 
laid upon a piece of calico, or paper, or common wood, and by 
astroke of the press an impressicn is taken, which is, of course, 
quite invisible, but by exposing this impression, immediately 
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after, to the action of a strong heat, a most perfect and beauti- 
ful representation of the printing wood instantaneously appears. 
In the same way, with the same plate of wood, without any 
other acid preparation, a number of impressions, about twenty, 
or more, are taken; then, as the acid begins to be exhausted 
and the impressions faint, the acidification of the plate must be 
repeated as above, and so on progressively, as the wood is not 
in the least injured by the working .of the process for any 
number of impressions. All these impressions show a general 
wood-like tint, most natural for the light-coloured woods, such 
as ouk, walnut, maple &c.; but for other woods that have a 
peculiar colour, such as mahogany, rose-wood, &c., the im- 
pression must be taken, if a true limitation be required, on a 
stuff dyed of the light colour of the wood. 

It must be here remarked, that the impressions as above 
made show an inversion of tints in reference to the original 
wood, so that the light are dark, and vice versa, which how- 
ver does not interfere with the effect. The reason of it is, 
that all the varieties of tints which appear in the same wood 
are the effect of the varying closeness of its fibres in its 
different parts, so that where the fibres are close the colour is 
dark, and light where they are loose; but in the above pro- 
cess, as the absorption of the acid is greater in proportion to 
the looseness of its iibres, the effect must necessarily be the 
reverse of the above. However, when | wish to produce the 
true effect of the printing wood, I alter the process 2s follows: 
— I wet the surface upon which the impression is to be taken 
with dilute acid, and then I print with the veneering wood 
previously wetted with diluted liquid ammonia; it is evident 
that in this case the alkali neutralising the acid, the effect re- 
sulting from the subsequent actionof heat will be a true re- 
presentation of the printing surface. 

Such is Thermography, or the art of printing by means of 
heat. Now it is nothing but natural to anticipate in regard to 
this art, as well as to the other above described processes for 
printing directly from objects, that they will afford most im- 
portant services to the natural, botanical, mineralogical, and 
anatomical scienes; as it is by their means that the internal 
structure of bodies is unveiled to the eyes of the philosopher, 
and the wonders of nature in its inexhaustible varieties are 
indefinitely multiplied, to be subjected to the investigation and 
to serve the gratiiication of mankind. 

But the new art will prove not less useful to the decorative 
arts, particularly.in its application to produce imitations of 
rare and costly woods, as well as of works of art, mosaic and 
inlaid work, applicable for paper hangings, or for furniture in 
the place of veneering, these imitations being produced at an 
exceedingly low cost, while they rival in perfection the original 
objects enabling those whose means are limited to obtain 
decoration at once cheap and in good taste. 





Materials for Paper Making —Paper from Cow-dung.* 


At the present moment, when we have every occasion to 
feel alarm at the serious position in which the manufacture of 
paper is placed, from the scarcity of the materials usually em- 
ployed for making it, any suggestion, however simple, will not, 
1 deem, be disregarded; especially when we consider how 
nearly this question is connected with the intellectual welfare 
of all classes. It is clear that should the present scarcity of 
rags continue, and no new substances be found applicable to 
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supply their place, the publication of many useful periodicals 
must be discontinued, and the price of literature greatly ep. 
hanced. 

Remembering the valuable paper printed in the Journal of 
the Society of Arts, about this period last year, upon the mann. 
facture of paper from cow-dung, in which the author (Dr, 
Lloyd) stated he obtained a fibre from the dung of cattle, fed, 
or partially fed, upon fiax-grass, I was induced to try a series 
of experiments, in order to ascertain whether the fibrous por. 
tions of common cow-dung, when the animals had been fed 
upon grass, hay, Xe., were not applicable for the same purpose, 
believing that were a greater tenacity required than this article 
would afford, it could be more readily and more cheaply supplied 
by mixing with ita small portion of fibre from other substances, 
as from old nail-bags, &c., I am happy to report that these ex. 
periments have proved, to my mind, most successful, and that 
this mixture is well qualified for the manufacture of paper for 
printing purposes. I may also add that this opinion is con. 
firmed by experienced paper-makers. 


We have here, then, an almost inexhaustible source of ma 
terial to supply the place of rags, and one which must neces. 
sarily increase with the increase of population. Nor would the 
use of this substance prove injurious to agriculture, as the 
fibrous portions of the manure are the least valuable for that 
purpose, and as the other portions could be returned to the 
land in the form best adapted to the requirements of plants, 

It is not, however, in the present instance of so much impor 
tance to show from what substances paper can be made, as 
almost any fibrous substance is applicable for this purpose, as 
to point out one that will supply the place of rags, and ata 
much lower cost. This I believe would be the case with the 
substance in question, and by supplying a very simple machine 
to farmers, cow-keepers, and stable-keepers (for horse-dung 
may also be used), a very large amount of fibre might thus be 
obtained ; it might also be collected from the fields, &c., when 
more of the soluble portions have sunk into the ground, leav- 
ing the fibrous portions upon the surface, affording employment 
to a class, unfortunately too frequently to be found, whose de- 
ficiencies of intellect unqualify x from following more profit 
able pursuits. 

As the results of several experiments, I find that 1]b. of cow- 
dung yields about loz. of dried fibre. and this of course ina 
condition requiring a much smaller amount of mechanical h- 
bor to reduce it to the state of pulp than is the case with rags. 
Though I have made no very close calculations, I am induced 
to believe that it may be obtained at a very much lower price 
than that of rags at the present time. I have found no diff. 
culty in bleaching it, and shall feel happy to forward samples 
of the unbleached and bleached fibre, also, if possible, of some 
paper made from it, in the course ofa few days. 


Political and Social Wealth. 





The greatness, the wealth, and the comfort of the people 
of any country depend, as it appears to me, upon three mail 
causes :—First, the natural advantages of the country; 
secondly, its acquired advantages ; and thirdly, its social regu 
lations. With regard, to the natural advantages of this 
country, we have first our insulated situation, giving us for 
centuries past safety—giving us every advantage that can be 
had by our wide extended coasts for the commerce of the 
world—and giving us great and important natural advantages. 























1854.] 


Secondly, we have a climate more equable, perhaps, than that 
of any other country in Europe, of which one of our monarchs 
remarked, that there are more hours in the day in which a 
man may enjoy himself out of doors in this country than in 
any other country in Europe. But is that all? It gives us a 
constant industry ; it gives the means of working from early 
morn till night during the whole year. These are some of our 
natural advantages. It allows out-of-door work to go on con- 
tinually. What have we besides? We have vast mineral 
wealth, greater than the gold of California or Australia—mines 
of iron and coal—short words, but having a wide and extended 
meaning. Iron means arms and ploughshares, toals and 
engines, bridges and aqueducts. It means those vast bridges 
that span the Menai Straits, one of which now stands the 
monument of the genius of one who is an ornament to this or 
any other country—I mean Mr. Stephenson—and it means, 
moreover, railways, which are now the highways for the whole 
world. These are some of our natural advantages. But have 
we not more? In that short word “coal,” besides the fire 
which gives comfort in our dwelling, it is the foundation of 
our great hardware manufactures; it moves by steam all our 
factories ; it gives employment to myriads of women and 
children—the tender sex and the tenderest age ; it moves all 
our trains ; it moves half our vessels. Coal and iron. together 
mean a moving power equal to millions of pairs of hands, 
requiring neither clothing nor food to maintain them. The 
eoal which is obtained in Great Britain alone amounts to 
thirty-seven millions of tons annually, whilst the produce of all 
Europe amounts to only seventeen millions of tons—not half 
what is raised in this island. Now what are our acquired 
advantages? They are still greater than our natural advan- 
tages. First ofall, after a century of struggle, we get our 
religious freedom by the Reformation of 1530, and after a 
century of contest we had our civil freedom established by the 
Revolution of 1688. This country has afforded an asylum to 
foreigners from intolerance and bigotry in other countries, 
which has been repaid by a hundred inventions and discoveries. 
Our freedom was won, as Burke says, by our ancestors, owing 
to their spirit in the hour of contest, and their tenderness in 
the triumph of victory. Freedom is the mother of many 
blessings—of order and security, of industry, and enterprise, 
of wealth and plenty. Now, let us look fora moment at the 
effects of these natural and acquired advantages combined 
with the forty years’ peace we have till recently enjoyed. 
Took at the changes they have produced, calling for corres- 
ponding alterations in the laws and corresponding facilities 
in our commercial transactions. But I have spoken of our 
social regulations as the third cause of the greatness, safety, 
and happiness of this country. What has the change been? 
First, in the population. In 1780 our rural population was to 
the civic population as 2 to 1 ;“now the proportions are exactly 
Teversed, and the population of our cities and towns employed 
in manufactures and commerce are as 2 to 1 of those employed 
im agriculture. From the census of 1801 you will find there 
has been a general increase of the population of 15 per cent— 
in the rural population of 10 per cent., and in our cities of 30 
per cent.—that is, those who possess personal property in our 
cities have increased threefold as compared with the other 
portion of the population.—(Jour. Society Arts.) 





On M. Marie-Davy’s New-Electro-Magnetic Engine. 
BY M. BECQUEREL. 
wtnnye have been made for the last 20 years, to construct 
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machines in which the magnetic property imparted to soft iron 
by the electric current should be employed as a motive power; 
but the electro-motive machines hitherto brought forward have 
been far from presenting any economical advantages over 
steam-engines. 


Any electro-magnetic engine must be composed essentially 
of a series of electro-magnets of soft iron, of armatures also of 
soft iron, or arranged as electro-magnets, with various adjuncts, 
for the transmission of the electricity furnished by a battery or 
electro-magnetic machine, and of a commutator or breaker, for 
the purpose of producing a continuous circular or backward 
and forward motion. 


In the machines hitherto constructed, these various parts do 
not combine all the conditions desirable for making use of all 
the power set in action ; a cheap, constant, and powerful source 
of electricity does not yet exist; the soft iron, never being 
pure or perfectly malleable, retains for a longer or shorter 
period after each interruption a portion of the magnetization 
which had been communicated to it by the current; the pri- 
mitive current and the extra current produce contrary effects, 
causing a mutual injury ; and the commutators often present 
alterations when the circuit is closed. 


M. Jacobi, moreover, who has carefully studied the subject 
of the practical employment of electro-magnetic engines, 
arrived at this result—that the mechanical effect or amount of 
work, considering the expenses necessary to keep them in action, 
is far inferior to that of the other motive powers in use. But 
this does not set the question at rest ; for if we succeed in dis- 
covering sources of electricity more economical and powerful 
than those at present in use, and in avoiding a portion of the 
inconveniences already mentioned, electricity and magnetism 
may take their place with heat as motive forces. 


These considerations show that all researches having for 
their object the removal of some of the difficulties encountered 
in the employment of electricity as a motive power, should be 
received favourably ; and the memoir recently presented by M. 
Marie Davy to the Academy contains some new views worthy 
of attention, as will be seen from the following report. 


M. Marie thought, and with reason, that in order to obtain 
the maximum of effect in electro-magnetic engines, tbe electro- 
magnets and the armatures must act up to the point of contact, 
seeing that the electro-magnetic force, as he found by calcula- 
tion and experiment, decreases so rapidly with the distance, 
that in employing two electro-magnets, when these are brought 
together from a distance to the point of contact, they develope 
an amount of work in such a manner that five-sixths are pro- 
duced in the last millimetre, and the half of the remainder in 
the last but one; when the second electro-magnet is replaced 
by an armature of soft iron, three-fourths of the quantity of 
work are produced in the last millimetre through which the 
armature passes, and more than half the remainder in the last 
but one. In most of the rotatory electro-magnetic machines 
hitherto constructed, the moveable armatures pass rapidly before 
the fixed electro-magnets, following a line perpendicular to the 
axis, without coming into contact; thus the entire amount of 
work that might be obtained is not made use of. We must, 
however, refer to the fact that Mr. Froment, who has paid 
much attention to the electro-magnetic motor apparatus, has 
constructed a machine in which an interior wheel, furnished 
with armatures of soft iron, revolves upon the terminal faces of 
the fixed clectro-magnets, so as to make use of the magnetic 
attraction even up to the point of contact of the magnetized 
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surfaces ; but this arrangement produces, during the action of 
the machine, a series of shocks or concussions, which are op- 
posed to the construction of a powerful machine upon this model. 


M. Marie makes the moveable electro-magnets or armatures 
revolve in such a manner as to approach the fixed electro-mag- 
nets in the direction of the axis up to the point of contact, 
without any shock. Upon this principle are constructed the 
two electro-motive machines described in his note, one of which 
has a continuous rotatory, the other an oscillatory motion. We 
shall only refer to the former apparatus, of which he has pre- 
pared a model, which has worked in our presence. 


This machine consists of 63 electro-magnets, arranged at 
equal distances round a circle of wogd, furnished internally 
with a circle of copper. All the electro-magnets have their 
axis directed towards the centre of the wheel, and their surface 
coincides with the concave surface of the copp-r circle. 


In the interior of this large wheel there are two others, of 
which the radius is one-third of that of the former; these are 
also furnished with a circle of copper, and bear each 21 equi- 
distant electro-magnets, of which the axis are directed towards 
the centre, and the polar surfaces coincide with the concave 
surface of the copper wheels; these little wheels can then re- 
volve, without slipping, in the interior of the large wheel, and 
carry round by their movement the axle of the machine, which 
corresponds with the axis of the large wheel. The moveable 
electro-magnets come successively in contact with the fixed 
electro-magnets. The large and small wheels are furnished 
with teeth for the maintenance of the coincidence, when this 
is once established. 


The machine is also provided with various pieces of appa- 
ratus for putting each of the electro-magnets successively in 
communication with the battery, and giving a different mag- 
netization to the two electro-magnets at the moment when they 
act upon each other. 


M. Marie has made a change which appears advantageous, 
by replacing the internal wheels by others, which, instead of 
bearing electro-magnets, are surrounded by a ring of soft iron, 
which forms the armature; the moveable portion is thus ren- 
dered lighter, and the teeth are rendered unnecessary. It is 
this modification of the machine that we have seen in action. 
The circular electro-magnets of Mr. Nickels will here find an 
interesting application ; and, at our suggestion, M. Marie pro- 
poses to make some experiments with this addition, which will 
enable him to augment the power of the machine without in- 
creasing the expense. 


The construction of the machine is somewhat affected by the 
inexperience of the maker, so that it required a battery of 24 
Bunsen’s elements to produce 1-23d horse power. But, ac- 
cording to M. Marie’s calculations, one of the same energy, or 
perhaps even one of less intensity, would be sufficient, with a 
machine of large size, to produce 300 times the power, seeing 
that the friction would not inerease in the same proportion as 
the force of the machine; the means of electrical communica- 
tion not being changed, and the power produced by the attrac- 
tion of the magnets being capable of multiplication in a great 
degree, by making use of electro-magnets formed of large 
cylinders of soft iron. The model was constructed with a view 
to show the relations between the effect calculated from the 
magnetic force developed in the electro-magnet, and the actual 
force produced. The proportion was as 4 to 3, which is already 
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a very close approximation, considering the numerous imper- 
fections resulting from the bad construction of the machine. — 
Comptes Rendus. 





Photography. 


WAX PAPER PROCESS. 


At the last meeting of the Photographic Society, a paper was 
read by Mr. Townsend, giving the results of a series of experi- 
ments instituted by him in reference to the wax-paper process, 
One of the great objections hitherto made to this process hag 
been its slowness, as compared with the original Calotype 
process, and its various modifications ; and another that its prepa. 
ration involved some complexity of manipulation. Mr. Towns. 
end has simplified the process materially, having found that the 
use of the fluoride and cyanide of potassium, as directed by Le 
Gray, in no way adds to the efficiency of the process, either in 
accelerating or otherwise. The iodide and bromide of potassium 
with free iodine give a paper which produces rapid, sure and 
clean results. He discards whey, sugar of milk, grape sugar, 
&e., hitherto deemed essential, but which his experience shows 
to be unnecessary. He exhibited three negatives of the same 
view taken consecutively at eight o’clock in the morning, with 
the respective exposures of 30 seconds, 24 minutes, and ten 
minutes, each of which was good and perfect. The formula he 
adopts is :— 

Iodide of Potassium > a ey ga 
Bromide of Potassium, from 150 to 250 ,, 
Re-sublimed Iodine pig es 
Distilled Water - 40 oz. 


The waxed papers are wholly immersed in this solution, and 
left to soak at least two hours, and are then hung to dry in the 
usual way. The papers are made sensitive by wholly immersing 
them in aceto-nitrate of silver of the following proportions :— 


Nitrate of Silver 30 grs. 
Acetic Acid ™ 30 minims. 
Distilled Water 1 1 oz. 


the papers remaining in this solution not less than eight 
minutes. They are washed in two waters for eight minutes 
each, and then blotted off in the ordinary manner. Mr. Towns- 
end states that there is no need to fear leaving the paper in the 
sensitive bath too long. He has left it in the bath 14 hour 
without any injury. The paper thus prepared will keep ten or 
twelve days; it may be longer, but his experience does not ex- 
tend beyond that time. With paper thus prepared a portrait 
was exhibited, taken in 55 seconds, in a room with a side light, 
but it must be added that in this instance the paper was not 
washed, but was blotted off immediately on its leaving the 
sensitive bath, though not used until two hours had elapsed.— 
Mr. Townsend used for developing a saturated solution of gallie 
acid with a dram of aceto-nitrate to every four ounces of it, but 
he considers that this proportion of aceto-nitrate may be bene- 
ficially lessened. He finds that by this process he is certain of 
success, and is never troubled with that browning over of the 
paper which so often attends the use of the other methods of 
preparation. Besides the rapidity of action which he states, 
there is the further advantage that a lengthened exposure is not 
injurious. The proportion of bromide may vary from 150 grs. 


to 250; less than 150 is not sufficient to produce a maximum 
of rapidity, whilst more than 250 adds nothing to the effect. 
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Summary of a Report by Sir Charles Lyell, 
On the Industrial Exhibition at New York.— Geological 


Section.* 





The mining products which formed the most prominent 
features of that department of the Exhibition, consisted of the 
different varieties of coal and metallic substances. The coal 
and iron ore were derived chiefly from the Eastern or Alleghany 
coal field; the lead from limestone and other rocks of Silurian 

, as well as from the metamorphic formations; the zinc 
from the rocks of the latter character in New Jersey; and the 
copper from the similar regions in the eastern part of the 
States, but chiefly from the sarfdstone and trap district of Lake 
Superior. In the existing condition of the States, mining 

rations are, according to the report, for the most part in 
their infancy, beyond mining operations in coal and iron ore ; 
and, perhaps, copper and lead may be now added. The min- 
ing enterprises hitherto undertaken have been more the result 
of chance and speculation than of any systematic effort to 
develope the mineral resources of the country; it consequently 
happens that the districts in which metallic products of value 
may be looked for, are but little known beyond their general 
geological features, and a few attractive or accidentally dis- 
covered localities of mineral wealth. Sir Charles observes, 
that in considering the industrial resources of a country of such 


vast extent, and which is still in its infancy, a juster idea of 


its capabilities can be formed by studying its leading physical 
and geological features, than by examining collections of its 
minerals and rocks in any place of exhibition. Gold is found 
in the Eastern States, or those on the eastern side of the 
Appalachian chain, occurring in the alluvial and drift formations 
and derived from the destruction of certain auriferous meta- 
morphic rocks. The gold bearing drift extends from the 
northern limits of the States, in Vermont and New Hampshire, 
along the Green Mountain range, through the south-eastern 
part of New York, over the eastern flank of the Appalachian 
chain, to Georgia and Alabama. Gold has been obtained from 
the drift, in considerable quantities, in Georgia, North and 
South Carolina, and Virginia, but it has not been wrought for 

ld further north within the limits of the States, although it 
has long attracted attention in the same direction in Canada, 
and a considerable quantity of gold has been obtained from 
washings on the Chaudiere River. In California, the gold- 
bearing alluvium is derived from rocks of similar character : 
these auriferous sands and gravels are very extensively distri- 
buted ; and the collections in the Exhibition showed samples 
of gold from nearly 200 different washings or localities in 
California alone. 


Magnetic iron sand is a very general accompaniment of the 
same drift in the vicinity of mountain ranges ; it has not, how- 
ever, been applied to economic uses. Bog iron ore is almost 
universal, though in quantities to be valuable only in compara- 
tively few places. The carbonates and per-oxide of iron occur 
in the coal fields, which contain rich deposits of those ores. In 
Pennsylvania and Ohio, where they are wrought to a greater 
extent than elsewhere, the beds appear to be inexhaustible, and 
will supply, for an indefinite period, the requirements of ad- 
vancing physical improvements and civilisation. In Tennessee, 
Alabama, and Western Virginia, the coal formation abounds in 
Iron ores; in the western coal field there is far less iron manu- 





* From the Mining Journal. 
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factured than in the east. The geological survey of Illinois, 
now in progress, has already shown that this state is richly sup- 
plied with iron ore in the midst of its inexhaustible coal fields, 
although they are as yet but two furnaces in that state. The 
iron ores from the coal formation. presented at the Exhibition, 
were principally from Pennsylvania. The red shale formation 
in that state has a thickness of 2949 feet at Pottsville, and ex- 
tends in a broad belt along the eastern margin of the coal fields. 
The ores of the red shale are chiefly carbonates of iron, with 
variable proportions of silica, alumina, &c.; they yield from 60 
to 80 per cent, of carbonate of iron, and some of them give per- 
oxide of iron in about the same proportion. The collection 
exhibited from Pennsylvania comprised the ore and furnace 
products—viz., ore, coal, slag, pig-iron, as well as manufactured 
Iron ; ores from geological formations below the coal, and occur- 
ing in the midst of the coal fields, having been exhibited in 
company with the coals by which they were smelted. 


It is well known that the Americans set a far higher value 
on anthracite than on bituminous coals, although the United 
States are rich in vast coal fields of both descriptions. The 
anthracite basins of Pennsylvania produce coal of that charac- 
ter of a superior quality, and from its accessibility, it furnishes 
a large portion of the fossil fuel now used in the towns and 
cities of the Atlantic coast. A specimen of anthracite coal, of 
enormous size, from the Mammoth vein, Wilkesbarre, Penn- 
sylvania, was presented to the exhibition by the citizens of 
that town, showing a vertical section of the vein, being a shaft, 
5 feet square at the base, 30 feet high, and weighing 60 tons. 
Several other large masses—one 10 feet long by 4 ft. wide, and 
34 ft. high—were exhibited, from the same locality, with spe- 
cimens of the same bed from other places. Coals from the 
Carbondale and Pittstown Mine, a collection of about 60 varie- 
ties of anthracite from the Schylkill County, were also presented 
with specimens of bituminous coal from Pennsylvania, accom- 
panying samples of iron ore, and likewise from Maryland, in 
large masses, showing the thickness of beds, 11 and 15 feet 
respectively. Some ofthe coal seams are underlaid with beds 
of fire-clay, of greater or less thickness; and in some parts 
there are extensive beds of fire-clay not directly associated with 
coal seams, but they are everywhere co-extensive with the 
great coal fields. The iron ores of the coal formation, with 
their accompanying mineral fuel, are distributed more or less 
abundantly over an area exceeding 160,000 square miles; we 
are, from this extent, enabled to form some faint conception of 
their vast amount, and of the important results of their influ- 
ence on the future iffdustrial interests and prospects of such a 
country as the United States. 


Galena, and the carbonate, sulphate, and phosphate of lead, 
have been found, but their economic value has not been as yet 
fully tested; and the sulphuret of lead occurs in considerable 
quantities in some of the copper mines recently opened in 
Maryland. The lead-bearing rock, or “ galena limestone,” of 
Wisconsin, Northern Illinois, Iowa, and part of Missouri, is a 
lower Silurian limestone, which has yielded immense quantities 
of lead ore for many years past. The products of a lead mine 
now wrought in the Shawangunk Mountain, in Ulster County, 
are galena, copper pyrites, and a small quantity of blende ; and 
this mine has yielded some remarkably large masses of galena, 
one of which weighed 16,000 pounds. Native silver occurs in 
Davidson County and other counties in North Carolina. The 
native copper contains a small amount of native silver; and re- 
cently a vein of silver has been wrought upon the north shore 
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7 Lake Superior, specimens of which were shown in the exhi- 
ition. 

Veins or lodes of sulphuret or carbonate of copper occur in 
the lead region, particularly at Mineral Point, Wisconsin, where 
they were formerly worked, but proved unprofitable ; and they 
have been likewise found in Missouri. Metallic copper occurs 
mainly in the trap rocks, and the copper ores, running through 
sandstone and conglomerate, are not worked. Sulphurets and 
carbonates of copper occur in the gold region of Virginia and 
North Carolina, and in the same formation in Maryland. Na- 
tive copper in large quantities is obtained from the trap rocks 
of Lake Superior; and numerous mines have been opened 
on the south shore of that lake. The copper is met with in 
sheets of greater or less thickness, in vein cutting the trap 
range nearly at right angles, and associated with various vein 
stones. These sheets of copper vary in extent, weighing from 
a few pounds to 80 tons; while the produce of copper from 
the mines of Lake Superior during the past year will reach 
4,000 or 5000 tons. A mass of native copper in the Exhibition 
from one of these mines, weighed 6300 pounds; it was cut 
from a mass weighing 40 tons, and the thickness between the 
two natural surfaces was more than two feet. 


A vein or bed of sulphuret of zinc, within the State of New 
York, has been somewhat extensively wrought. Zinc blende 
often occurs with the lead ores, and the red oxide of zinc and 
franklinite are found in New Jersy. The red oxide is largely 
employed in the manufacture of the white oxide of zinc, and 
the mixture of this ore with the franklinite, ground in oil in 
its natural state, forms a brown paint much in use. The 
franklinite has been of late successfully employed in a process 
by which the ozide of zinc is obtained, and the iron reduced, 
both operations being accomplished by the same furnace. Tin 
ore (oxide of tin) has been found in New Hampshire, and it 
also, in small quantities, accompanies the gold in Virginia and 
North Carolina. 





On some of the Crystalline Limestones of North America. 





BY T. 8. HUNT, OF THE GEOLOGICAL COMMISSION OF CANADA.* 





Tue crystalline limestones of Canada, with those of New York and 
the New England States, may be divided into four classes, belonging 
to as many different geological periods. The first and most ancient 
occur in that system of rocks, named by Mr. Logan the Laurentian 
series, which extending from Labrador to Lake Huron, forms the 
northern boundary of the Silurian system of Canada and the United 
States. The lowest beds of the Silurian repose horizontally upon the 
disturbed strata of this oldest American system, a southern pro- 
longation of which crosses the Ottawa near Bytown, and the St. 
Lawrence at the Thousand Isles, and spreading out, forms the moun- 
tainous region of northern New York. This series consists in large 
part of a, gneiss, which is often garnetiferous ; but beds of mica slate, 
quartz and garnet rock, hornblende slate and hornblendic gneiss are 
also met with, besides large masses of a coarsely crystalline, often 
pentose rock, consisting chiefly of a lime and soda feldspar, which 

sometimes labradorite, and at others andesine, or some related 
species, and is generally associated with hypersthene. It often holds 
beds or masses of titaniferous iron ore, and from its extent, occupies 
@ conspicuous place in the series. It is the hypersthene rock of Mc- 
Culloch and Emmons. 

With these, the limestones are interstratified, but their relations to 
the formation have not yet been fully made out. All of these rocks 





* An Abstract of a paper read before the American Association for 
the Advancement of Science, at Washington, April, 1854. 





[1854 


bear evidences in their structure, that they are of sedimentary origin, 
and are really stratified deposits, but their investigation is rendered 
difficult by the greatly disturbed state of the whole formation, 
Among these stratified rocks, there are howeverdykes, veins, and masses 
of trap, granite and syenite, often of considerable extent, which are 
undoubtedly intrusive. There are abundant evidences that the 
agencies which have given to the strata, their present crystalline con- 
dition, have been such as to render the limestone almost liquid, and 
to subject it at the same time to great pressure, so that in many 
cases it has flowed around and among the broken, and often distorted 
fragments of the accompanying silicious strata, as if it had been an 
injected hypogene rock. 

The limestone strata are from two or three feet to several hundred 
feet in thickness, and often present a succession of thin beds, divided 
by feldspathic or silicious layers, the latter being sometimes a con- 
glomerate of quartz pebbles and-silicious sand; in one instance, 
similar pebbles are contained in a base of dolomite. Beds frequently 
occur in which the carbonate of lime has been mixed with silicioug 
sand, in some cases yielding an arenaceous limestone, while in others, 
a chemical union has produced beds cf tabular spar, often passing 
into pyroxene from an admixture of magnesia. These minerals some- 
times form beds, in a nearly pure state, but in other cases they are 
intermixed with quartz, carbonate of lime, orthoclase, scapolite, 
sphene and other species. 

The limestones are sometimes coarsely crystalline, at others finely 
granular or almost compact ; their color is white passing into reddish, 
bluish, and grayish tints, which are often arranged in bands coincident 
with the stratification. Some of the dark grey bands, harder than 
the adjacent white limestone, were found by Mr. Murray to owe 
their color to very finely disseminated plumbago, and their hardness 
to intermingled grains of rounded silicious sand. The limestone is 
often magnesian, and the manner in which the beds of dolomite are 
interstratified with the pure limestone, is such as to lead us to sup- 
pose that some of the original sedimentary deposits contained the 
two carbonates, and that the dolomite is not the result of any subse- 
quent process. 

The principal mineral species found in these limestones are apatite, 
serpentine, phlogopite, scapolite, orthoclase, pyroxene, wollastonite, 
idocrase, garnet, brown tourmaline, chondrodite, spinel, corundum, 
zircon, sphene and graphite. All of these appear to belong to the 
stratification, and the chondrodite and graphite especially, are seen 
running in bands parallel to the bedding. Magnetic iron ore is some- 
times found in beds interstratified with the limestone. The apatite 
which is in general sparingly distributed, is occasionally very abun- 
dant in imperfect crystals and irregular crystalline masses, giving to 
small beds of the limestone the aspect of a conglomerate. Some of 
the coarsely crystalline varieties of this limestone give a very fetid 


‘ odor when bruised. 


In some parts of this formation, in the rear of the bay of Quinté, 
the rocks are less altered than in most other places, and here the 
limestones, although more or less crystalline in texture, afford none 
of the fine crystalized species elsewhere met with. The foreign in- 
gredients seem to be mechanically intermixed, giving an earthy appear- 
ance to the weathered surface of the rock, or are separated in the 
form of small grains of pyroxene, showing an imperfect metamor- 
phism. For further descriptions of the rocks of this series, see the 
Reports of the Geological Survey of Canada, particularly that of Mr. 
Logan for 1846, and Mr. Murray’s for 1853; also Dr. Emmons’s 
Report on the Northern District of New York. In position and in 
lithological characters, the Laurentian series appears to correspond to 
the old gneiss formation of Lapland, Finland and Scandinavia. 


In the second class we include the crystalline limestones of western 
New England, and their continuation in southeastern New York, and 
the adjacent parts of New Jersey and Pennsylvania. The limestones 
of the Champlain division of the Lower Silurian rocks which are 
found on the Yamaska River, enter Vermont near Misisquoi Bay, 
where they show a commencement of alteration. Farther south, they 
become the white granular marbles of western Vermont, and of Berk- 
shire, Massachusetts, which according to Hall, still exhibit upon their 
weathered surfaces, the fossils of the Trenton limestone ; thence pass 
ing southwest, they cross the Hudson near West Point, and appear in 
Orange and Rockland counties, New York. and in Sussex county New 
Jersey, in a highly altered condition, closely resembling the crystal- 
line limestones of the Laurentian series, and containing in great 
abundance the same imbedded minerals. These limestones are some 
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times dolomitic, and Hitchcock observes that in the granular marbles 





of Berkshire, pure and magnesian limest lily form dif- 
ferent layers in the same bed. (Geology of Massachusetts, p. 84.) 

In Orange county, according to Mather, it is easy to trace the 
transition from the unaltered blue and gray fossiliferous limestones 
of the Champlain division, pea the Calciferous sandrock and 
the Trenton,) to the highly crystalline white limestone with its 
characteristic minerals. (See his Report on the Geology of the first 
district of New York, pp. 465 and 486.) This view is fully sustained 

H. D. Rogers in his description of the limestones of Sussex Co., 
ven in his final report on New Jersey, (cited by Mather, as above, 
p. 468 et seq.( Mather farther concludes very justly that all the lime- 
stones of Western Vermont, Massachusetts and Connecticut, and 
those between the latter state and the Hudson River, are in like man- 
ner altered Lower Silurian strata. (p. 464.) From the similarity of 
mineral characters, he moreover supposes that the crystalline lime- 
stones about Lake George are of the same age, and he extends this 
view to those of St. Lawrence County. Both of these however belong 
tothe Laurentian series, and are distinguished by their want of 
conformity with the Champlain division, and by their associa- 
tion with labradorite and hypersthene rocks which seem to be wanting 
in the altered Silurian strata. The slates of this division in Eastern 
Canada, generally contain some magnesia, with very little lime, and 
four or five per cent, of alkalies, chiefly potash ;* hence the feldspar 
which has resulted from their metamorphosis is generally orthoclase, 
and they have yielded gneiss, and mica slate, which with quartz rock, 
and chloritic and talcose slates, make up the Green Mountains. 

In the upper part of the Champlain division, there are found some 
beds of a limestone, often conglomerate, which is generally mag- 
nesian and ferruginous, and often contains a great deal of silicious 
sand; and associated with it are beds of carbonate of magnesia with- 
outa trace of lime, though sometimes very silicious. These beds 
are interstratified with slates and sandstones, and in the metamorphic 
region are replaced by tie serpentines, which are often intermixed or 
associated with limestones and dolomites, and, with their accompany- 
ing talcose slates, may be traced one hundred and thirty-five miles in 
Canada, and thence by Vermont, Massachusetts and Connecticut, 
through New York, New Jersey, Pennsylvannia and Maryland, south- 
ward. These rocks are everywhere marked by the occurrence of 
chromic iron ore, in masses running with the stratification, or in 
disseminated grains, in the serpentine, and sometimes in the dolomite ; 
they are also the auriferous rocks of the great Appalachian chain. 
Gold, associated with talcose slates, serpentine, chromic and titanifer- 
ous iron ores, is traceable along their outcrop from Canada to Georgia. 
Gold-bearing veins have also been found in the slates which in Eastern 
Canada, from the base of the Upper Silurian. I remark that in a 
somewhat chloritic and very silicious magnesian limestone, which is 
associated at Granby with red and green slates and sandstones, a por- 
tion of oxyd of chromium was detected by analysis. I have also 
found titanium in some of the very ferruginous slates, which by their 
alteration become chloritic schists holding magnetic and specular iron, 
ilmenite and rutile. 

Serpentine is found as an imbedded mineral in the Laurentian lime- 
stones, but the extensive deposits of serpentine rock, with its associated 
talcose slates and chromic iron, appear to be confined to the upper part 
of the altered Champlain division. The examinations of C. U. Shepard, 
and those subsequent of J. Lawrence Smith and G. J. Brush, have 
shown that many at least of the so-called serpentine rocks of northern 
New York, are hydrous silicates of alumina, iron, and potash, contain- 
ing very little lime or magnesia ; they are the dysyntribite of Shepard. 

As the north-western limit of the metamorphic belt in Eastern 
Canada runs southwesterly into Vermont, the undulations of the strata, 
which are nearly N. and S., escape from it to the northward. Pro- 
ceeding E. S. E. however, from the unaltered Trenton limestones of 
the Yamaska, we cross the overlying slates, sandstones, and dolomites, 
and entering the metamorphic region find the serpentines, talcose, 

itic and micaceous schist, with gneiss and quartzite, very much 
disturbed, and repeated by undulations. On reaching the valley of 
Lake Memphramagog, we come upon the third class of crystalline lime- 
Stones, which are Upper Silurian. This limestone formation has a 
continuous outcrop from the Connecticut valley, by the lake just men- 





* See my remarks On the Composition and Metamorphoses of some 
eed Rocks, L. E. and D. Philos. Magazine for April, 1854, p. 
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tioned and the upper part of the St. Francis river, to the Chaudiére, and 
is thence traceable by intervals as far as Gaspé, where it is clearly 
unconformable with the Lower Silurian. It holds the characteristic 
fossils of the Niagara group, but for some distance from the line of 
Vermont, is so much altered as to be white and crystalline, and to con- 
tain abundance of brownish mica, the fossils being often obliterated.— 
At Dudswell on the St. Francis, the beds of white granulir marble 
show upon their weathered surfaces or in polished sections, the forms 
of encrinal discs and corals, among which the characteristic Favosites 
gothlandica, and various species of Porites and Cyathophyllum, have 
been identified. These fossils in a similar condition are also found at 
Georgeville on Lake Memphramagog. Following the section in a 
8. E. direction, to Canaan on the Connecticut river, we meet with 
calcareo-micaceous schists, which are gradually replaced by mica slates, 
with quartzose beds. Some of the fine dark-coloured mica-slates 
exhibit crystals of chiastolite, and others near Canaan, abound with 
black hornblende and small garnets. (For the details of this section 
see Mr. Logan’s Report for 1847—48.)* 


These Upper Silurian strata constitute the micaceo-calcareous rocks 
of Vermont, which Prof. Adams traced through the state, to Halifax 
on the border of Massachusetts, ail they are continued in what Hitch- 
cock has called the micaceous limestone of this state, which according 
to him pass by insensible degrees into mica slate. The limestones of 
Coleraine, Ashfield, Deerfield and Whately, Mass., belong to this for- 
mation and perhaps also the crystalline limestone which is found at 
Bernardston, with magnetic iron and quartz rock, and shows imperfect 
fossils upon its weathered surfaces. (Hitchcock’s Geol. of Mass. 
p. 560.) The condition of these limestones resembles that of the granu- 
lar marbles on the other side of the Green Mountains, and they 
nowhere exhibit that degree of alteration which distinguishes the latter 
farther south. The same calcareo-micaceous rocks are conspicuous in 
western Connecticut; but in the towns of Salisbury, Sharon, and 
Canaan the crystalline limestones, and in Litchfield and Winchester, 
the serpentines, of the Lower Silurian are met with, and these rocks 
appear again in the southwestern part of the state. 


In the fourth class we include the crystalline limestone of Eastern 
Massachusetts, which occurs in a great number of places in the towns 
of Bolton, Boxborough, Chelmsford, Carlisle, Littleton, Acton, Natick, 
and Sherburne. It appears according to Hitchcock, in interrupted 
lenticular masses, lying in the gneissoid formation, or in the horn- 
blendic slates, and occasionally presenting distinct marks of stratifica- 
tion. Still further east at Stoneham and Newbury, we find crystalline 
limestone, sometimes magnesian, in irregular masses, lying in a rock 
intermediate between syenite and hornblende state. Serpentine is 
found with that of Newbury; and at Lynnfield, a band of serpentine 
has been traced two or three miles N. E. and 8. W. Dr. Hitchcock, to 
whose report on the Geology of Massachusetts we are indebted for the 
present details, says of this serpentine, ‘‘I am satisfied that it is em- 
braced in the great gneiss formation, whose strata run from N. E. to 
8. W. across the state.” p. 159. He further remarks of the syenite 
of Newbury and Stoneham, which includes the crystalline limestones, 
‘*T have every reason to believe that it is only a portion of a gneiss for- 
mation which has undergone fusion to a great degree; for portions of 
the rock still retain a slaty or stratified structure,” and he conceives it 
probable that all the crystalline limestones of Massachusetts are of 
sedimentary origin; p. 586. It may be remarked that the irregular 
shape of these interstratified masses, is analagous to the interrupted 
stratification and lenticular beds, frequently met with in fossiliferous 
limestones. 

The limestones of Bolton, Chelmsford and the adjoining towns are 
in general highly crystalline, and are remarkable for the variety of fine 
crystallized minerals which they contain. Among these are apatite, 
serpentine, amianthus, talc, scapolite, pyroxene, petalite, chondrodite, 
spinel, cinnamon-stone, sphene and allanite, which include the species 
characterizing the Laurentian and Lower Silurian metamorphic lime- 
stones. The limestone of these quarries evolves a very fetid odor when 
bruised. Chromic iron ore has never so far as I am aware, been ob- 
served with the serpentines of this region. 


We have now to inquire as to the geological age of this great mass 
of crystalline rocks which is so conspicuous in Eastern New England. 
Mr. Logan has shown that the rocks of the Devonian System in Gaspé, 
assuming the Oriskany sandstone as its base, attain a thickness of more 





* See also on the Geology of Canada, Silliman’s Journal [2] vol. ix. 
p- 12, and xiv. p. 224. 
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than 7000 feet, and as they are still 2,500 feet thick in New York, and 
do not die away before reaching the Mississippi, it is to be expected 
“that they would follow the Upper Silurian zone in its southwestern 
course from the eastern extremity of Gaspé, and display a conspicuous 
figure either in a metamorphic or unaltered condition, between it and 
the carboniferous areas of Eastern America; to one of which New 
Brunswick belongs, while another is met with in the state of Rhode 
Island, and in a metamorphic condition in Massachusetts.” (Report 
for 1848, p. 58.) The lower part of the Devonian, farther west, em- 
braces beds of limestone, but in Gaspé the formation consists almost 
entirely of siliceous and argillaceous beds. In Mr. Logan’s section of 
the whole 7000 feet on the Gulf of the St. Lawrence, he observed only 
one smail bed of limestone, and a few thin bands of limestone conglo- 
merate. When we consider the geographical position of the Upper 
Silurian rocks in the Connecticut valley on the one hand, and the coal 
field of southeastern Massachusetts on the other, we can scarcely doubt 
that the intermediate gneissoid, and hornblendic rocks with their 
accompanying limestones, are the Devonian strata in an altered condi- 
tion. Prof. Agassiz from his own examination of the region, was led 
to a similar conclusion as to the age of the so-called syenites, and in 
August, 1850, presented to the American Association for the Advance- 
ment of Science at New Haven, a paper on the age of the Metamorphic 
rocks of Eastern Massachusetts, which has never I believe been pub- 
lished. The less altered limestones which, according to Dr. Hitchcock 
are found interstratified with red slates at Attleborough and Walpole, 
may correspond to those which with similar slate and sandstone, are 
met with at the base of the carboniferous formation in Canada on the 
Bay de Chaleurs, and in New Brunswick. 

We have then distinguished four classes of crystalline limestones: 
first, those of the Laurentian series with their accompanying garneti- 
ferous gneiss, labradorite and hypersthene rocks ; secondly those of the 
Lower Silurian formation, with their attendant auriferous rocks, talcose 
slates and chromiferous serpentines; thirdly those of the Upper Silu- 
rian age, with their associated calcareo-micaceous schists ; and fourth- 
ly, those which belong to the gneissoid rocks of eastern Massachusetts, 
and are probably of the Devonian period. 

I have endeavoured in this paper to bring together the facts known 
with regard to the different crystalline limestones, and their associated 
strata in this portion of the continent, and to show how far these may 
serve as a guide in the geological investigation of the metamorphic 
rocks While the result confirms the observatic ns of European Geolo- 
gists that similar crystallized minerals may occur in the metamorphic 
limestones of very different geological epochs; it also shows that 
within certain limits, the mineral characters of the altered silicious 
strata, may serve as important guides to our investigation. 





On the Position of .Fire=Places. 
By Dr. New Arnott, F.R.S.* 


This is the fit place for remarking on the fashion lately introduced 
in this country of placing the fire-grates much lower down than form- 
erly—in some cases, on the very hearth—the reasons usually assigned 
being that a lower fire burns better, or gives out more heat from the 
same quantity of fuel, than a higher; and, because lower and nearer 
the floor, that it must warm the carpet better, and so lessen the evil 
of cold feet. Now, both these suppositions are curious errors or de- 
lusions, having their origin, in popular misconceptions respecting heat, 
and particularly respecting the-radiation of heat. 

Radius is the Latin word for the spoke of a wheel, and anything 
which diverges or spreads around from a centre, in some degree like 
spokes, is said to radiate. Light and heat are of this nature; the 
portion of either which passes in a straght line from the centre is 
called a ray. 

The simplest observation teaches all that a lamp placed in the mid- 
dle of a room radiates its light nearly equally in all directions ; 
and most persons are aware that if an opaque mirror be placed close to 





* The subject of this article was referred to by Dr. Arnott, during 
the reading of his paper on the Smoke-consuming Fire-grate, on the 
10th of May last before the Society of Arts; and as it has been deemed 
important, he has been good enough to give his remarks in writing, 
which may be taken as forming part of his original paper. 
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a lamp on one side, it not only intercepts all the rays that fall upon it 
—and that means nearly half of the light given out—but it returns or 
reflects these rays back in contrary corresponding directions, and 
nearly doubles the illumination in those directions. 

Most persons also have observed that if a fire, or a red-hot mass of 
metal, be placed in free space, it radiates its heat as well as its light 
nearly equally in all directions; but many do not learn, by their un. 
aided observation, that if a surface of any substance, like fire-bri 
which st: ongly resists the passage of heat through it, be placed near 
a fire, it not only intercepts the heat-rays falling on it, but after ab- 
sorbing them, and so becoming heated, often to redness, it then refleets 
and radiates back the greater part of the heat, almost as if it were 
additional hot fuel in the fire, and thereby nearly doubles the warmth 
felt in directions away from the surface, 

Neither does common observation make persons aware of the truth 
that of the heat produced by combustion in a common fire, one part— 


‘being somewhat more than half—is diffused, like the light, by radia- 


tion, into the open space around, and the remainder is given, by con- 
tact and conduction, to the air which supports the combustion, and to 
the solid material of the fire-place; Thus, with a common open fire 
place, it is the radiant heat almost alone which warms the room, the 
remainder either at once combining with the burned air or smoke, 
and passing up the chimney, or being given by the heated grate to 
pure air, which touches that, then passing into the chimney with the 
smoke. 


And, lastly, many persons do not at first learn the truth, that the 
rays of heat passing through pure or transparent air do not at all 
warm that air, but warm only the solid or opaque bodies by which the 
rays are intercepted, and that thus the air of a room is warmed only 
at second-hand, by contact with the solid walls and furniture, whieh 
having intercepted the heat rays, have themselves first become heated. 
Yet most educated persons know similar facts, such as that the sun- 
beams, bringing both light and heat to the earth, as they descend to 
warm the hottest valleys or plains of the earth, pass through the upper 
strata of the atmosphere, which are always of a temperature much be- 
low freezing. This is proved by the fact that all lofty mountains, even 
under the equator, are capped with never-melting snows, and that the 
higher the peaks are—and, therefore, the nearer to the sun—the colder 
they are. Thus, also, all persons who have attended to the subject 
know that aeronauts, in their balloon-car, if they amount very high, 
weuld be frozen to death, but that they are protected by very warm 
clothing. Another fact of the same kind is, that a glass globe, filled 
with cold water, or even ice, may in the sun’s ray be used as a burn- 
ing-lens. 

These explanations being premised, the two popular delusions re- 
specting the low fires become at once apparent. 


« 

Ist. The supposition that fuel burnt in a low fire gives out more 
heat, has arisen from the experimenter not reflecting that his hand 
held over the low fire feels not only the heat radiated from the fire 
itself, but also that reflected from the hearth close beneath it, which 
second portion, if the grate were high, would have room to spread or 
radiate downwards and outwards to the more distant floor of carpet, 
and to warm them. 


2nd. The notion that the fire, because near the floor, must warm 
the carpet more, springs from what may be called an error in the logic 
of the reasoner, who is assuming that the hearth, floor, and carpet be 
ing parts of the same level, are in the same predicament—the truth 
being, however, that in such a case the hearth within the fender gets 
nearly all the downward rays, and the carpet almost none—as a can- 
dle held before a looking-glass at a moderate distance diffuses its heat 
pretty uniformly over the whole, but if moved close to one part of the 
glass it overheats and probably cracks that part, leaving the rest un- 
affected. A low fire on a heated hearth is to the general floor or car- 
pet of a room nearly what the sun, at the moment of rising er setti 
is to the surface of a field. The rays are nearly all shooting upwa 
from the surface, and the few which approach it slant obliquely along 
or nearly parallel to the surface, without touching, and therefore with- 
out warming it. 

Striking proof of the facts here set forth is obtained by laying ther- 
mometers on the floors of a room with a low fire, and of a room with 
the fire, as usual of old at a height of about 15 or 16 inches above the 
hearth. An experiment, tried in two such rooms, in both of which 
thermometers on the pianofortes, four feet above the floor, stood at 
62°, showed the carpet, not far from the hearth, to be at 56° with 
the low and at 73° with the high fire. 
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As would be anticipated by- a person understanding the subject 
aright, low fires make cold feet very common, unless to those who sit 
near the fire with their feet on the fender; but, deceived by their 
fallacious reasoning, the advocates are disposed to blame the state of 
their health or the weather at the cause, and they rejoice at having 
the low fire, which can quickly warm their feet when placed near it. 
A company of such persons seen sitting close around their fire with 
thankfulness for its warmth near their feet, might suggest the case of 
a party of good-natured people duped out of their property by a swin- 
dler, and afterwards gratefully accepting as charity from him a part 
of their own property. 

Many persons have been prevented from detecting the truths con- 
nected with low fires by the fact, that where the chimney breast or 
opening is also made low, the mass or stratum of comparatively stag- 
nant warm air in the room is deeper or descends lower than where the 
chimney opening is high, and the room thus arranged may be, except 
near the floor, warmer than before. But advantages from this ar- 

ent is often missed by the chimney throat being left too wide, 
causing strong cold draughts below; and where there are many per- 
gons in the room, the possible good is more than counterbalanced by 
the ventilation above being rendered in proportion more faulty. In 
the new smokeless grate, there is the advantage of a low chimney 
opening, although with a high fire, and yet the ventilation is main- 
tained perfect for any amount of crowd by the ventilating valve, placed 
near the ceiling of the room. 


It may be observed here, that the smoke-consuming grate exhibited 
in the Hall of the Society of Arts is of small sise, fitted for a room of 
moderate dimensions, and was originally intended to be placed for in- 
spection on the tabie, merely to show the principle; but the Secre- 
tary, judging that it would be more interesting if seen in action, 
desired it, although so disproportionate, to be fixed for the time in the 
fire-place of the large Hull. That grate was constructed by Messrs. 
Bailey, of Holborn ; but the deviser hopes, as the whole arrangement 
is so simple, that intelligent manufacturers everywhere will be able to 
make it perfectly. He deems himse:f bound to publish, soon, any fur- 
ther instruction with regard to it which further and more varied ex- 
perience may suggest.—Journal of the Society of Arts. 





On the Decomposition of Rocks, and the reseomposition of 
their metallic constituents. 


By Joun Catvert, Esq. 


The large quantity of gold found in the detritus of Australia, 
California, and other acknowledged gold regions, has called forth 
thuch speculation from many scientific minds as to the origin of so 
much alluvial gold, when the source from which it appeared to eman- 
ate (viz., the quartz veins) have so generally failed to produce it on 
being entered into or worked below the surface, thereby causing so 
much disappointment to gold mining speculations, the promoters 
thinking they had only to rip open the goose to ensure to themselves 
& plentiful harvest of golden eggs. The delusions and failures of 
gold quartz companies are such acknowledged facts, that it will be 
unnecessary for me to enter upon that part of the subject here. The 
origin or development of gold may be thus classified,—viz.: 


1, When"precipitation takes place simultaneously with the intrusion 
and upheaval of the paleozoic formations. 


2. An after-precipitation, through the electric and atmospheric 
decomposition of the various rocks and metalliferous formations. 


But a small portion of the gold we use owes its origin to the first 
circumstances ; and gold having a surface determination, it will 
always percipitate itself there, and therefore would long ago have 
been an extinct metal in inhabited countries, were it not for the fact 
of the after-precipitation and development which is always going on 
wherever the matrix containing it is thrown under circumstances 
sufficiently kin1 to render the decomposition of the matrix favourtble 
to the re-composition of the gold it may contain. 

* By far the greater portion of the gold we obtain at the various 
diggings and mines owes its realisation and development to this after- 
precipitation. The vast granite ranges in Australia and other places, 
the flanks of which are so constantly undergoing decomposition, and 
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keeping up the supply of detritus and sands in the river and creeks 
which flow from them, are not found to contain any gold at the head 
of the creek, or in the granite detritus, until it has been washed into 
hollows, and beds of creeks and rivers, in company with an accumu- 
lation of organic matter: then, with suflicient moisture, the battery- 
power is active enough to precipitate the gold in nodules of various 
sizes, just in the same way that flint forms in chalk, or iron in bogs. 
an atmospheric decomposition of granite, containing a very small 
quantity of any other metal, is not sufficient to develope the gold 
it contains; but in the case of many of the various metallic ores, 
when in their combination exists sufficient of the opposing metal to 
create a self-acting battery, they will, after being exposed to a suc— 
cession of winters’ rain and summers’ heat, be decomposed, and the 
gold and other metals they contain will be found to have re-composed 
themselves in other chemical states. But in many cases of rapid 
decomposition the waste of such a tender electric metal as gold will 
be very great, and more especially when decomposed by heat. 


Nature’s workings are beautiful, but in many instances very slow. 
Now, with regard to the gold in England, I have shown in my bovk, 
by many facts of history and tradition, that large quantities have been 
obtained at various periods. The English gold-fields, therefore, cannot 
be put upon a par with the virgin ground of Australia and other places, 
where Nature has beey undisturbed and quietly producing it for many 
centuries, perhaps ever since that continent existed; still there are a 
few patches of ground here which have escaped the craving thirst of 
the ancient gold-diggers, and may yet be worked in England with a 
profit. Of those few isolated veins and spots that contain sufficient 
precipitated gold to pay for working, but two or three have been dis- 
covered and made known, and none properly worked. 


If we would work gold in England on a large scale, we must seek it 
in other forms than its precipitated or metallic state; or the alterna- 
tive will be to vigilantly search for the comparatively small quantity 
precipitated, and having worked that, wait patiently for some centuries 
whilst Nature accumulates more. 1 have watched the decomposition 
of rocks in many countries, have studied this subject the greater part 
of my lifetime, and have long since fallen into all the blunders and 
errors that so singularly characterise the gold-seeker’s career, and 
which seem to so engross the public mind at present. 


Whilst on my geological researches in Australia, in 1846, I discovered 
a boulder of granite, partially embedded in rich black soil, at the side 
of a river ; it seemed as though it had been undisturbed for many years ; 


it was ina state of discomposition. On the under side it was almost 
decomposed, and tinged with the oxide of iron; I could pick that part 
to pieces with my fingers; there were visible nodules of gold in a!l that 
portion that yielded to my fingers; there was no gold visible in the 
upper portion. This was a problem set me by Nature, which I toiled 
for many weeks and months to solve; many were the experiments and 
methods I fruitlessly tried. I could decompose the upper portion of 
that block of granite, but the gold was wanting. After some time I 
travelled back to the spot from which I had obtained it, carefully 
watched the chemical and electric conditions under which it had there 
been acted upon. I returned, tried fresh experiments, and suceeedcd 
in decomposing a piece of the upper portion of the granite block: the 
only difference was, that the grains of gold I obtained were smaller 
than those formed by the natural process. Ever since that time I have 
been able to perform the same experiments successfully upon rocks and 
ores, providing they contained any. 

Now, as the great and Almighty Providence has so generously seen 
fit to invest man with the power to assist and force so many of Nature’s 
productions, may it not likewise be within his scope to forestall Nature’s 
decomposition of the vast masses she so slowly attacks, and by artificial 
means to perform that in a week or a month which otherwise would take 
years or centuries ?—Mining Journal. 





Materials for Paper=making.* 


The question is frequently asked, ‘‘ Why do not the Americans. col- 
lect their own rags?” I apprehend the answer to be twofold:—First, 
happily the sources of employment open are so numerous and profitable 
that most persons can earn more at some other occupation than collect- 





* By Atrrep Cotemay.—Journal of the Society of Arts. 
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ing rags; secondly, the ability to read, and the power of purchasing 
newspapers, books, &c., are so universal, that the demand for paper is 
much greater than can be met by any possible internal supply of rags. 
I could wish the European nations were similarly situated, and should 
be willing to risk the probable effects on the price of paper. 


From the best estimate I can form, I think we shall not err in setting 
down the cost at which manufacturers now produce the 177,633,009 
Ibs. weight of paper, which it may be assumed will be made this year, 
at £1,000,000 more than the same weight would have cost in 1852. 
In 1832 only 64,935,655 lbs. of paper were manufactured in Great 
Britain, so that in twenty years the manufacture has nearly trebled 
its production, in 1853 the quantity being 177,633,009 lbs. 

If the manufacture should keep at its prescnt point only, the high 
price of material is likely to be permanent, but as the demand for 
paper will probably go on increasing, it well becomes the Society of 
Arts to prospect, if | may use the expression, for raw materials for 
this commodity. That the supply of paper will ever fail I have no fear, 
inasmuch as nearly a century ago paper was experimentally made from 
upwards of thirty different materials, and more recently attempts have 
been made, not without some success, to manufacture it ona large 
scale from plantain fibre, peat, wood shavings, hop-bines, straw, &c. 
Some specimens made a year or two ago from plantain fibre, were undis- 
tinguishable from good printing paper made from rags; I am not 
aware of the cause of suspension of operations, Experiments are still 
going on, I believe under a recent patent for the mnaufacture of wood 
paper. A patent has also been recently taken out for the rienufacture 
of paper from hop-bines. I fear the cost of reducing several of these 
substances to pulp will be found too great to allow of the preparation 
being remunerative, even at the present high price of rags. 

According to the views propounded cn Wednesday evening, Dr. 
Royle and the speakers generally seemed to regard the various fibres 
then described as sources of ample supply for the paper-makers. In 
quantity and quality I will not for a moment dispute the point, but, 
with every desire to see the price of paper materials low, and, in my 
opinion, itis second to “cheap bread” only in importance, I am 
certain we shall not accomplish the object by self-deception on any one 
important fact; and neither hopes, wishes nor experiments can over- 
come market price; and on this ground I venture to express my 
doubts of the present availableness of the substances so ably pleaded 
for by Dr, Royle. 

I find on inquiry this day, that the present market price of 
Manilla hemp is from 70s. to 76s.; jute, 27s. to 32s.; per cwt. ; 
for plantain fibre I could not obtain the quotation. Now the 
best white-English and foreign cotton and linen rags, suit- 
a»le for making writing paper, do not range above 34s. per 
cwt., and these suggested raw fibres would require much more chem1- 
cal treatment than the rags of the same price. The rags have been 
brought into a textile condition from original fibrous state at a cer- 
tain cost, which has been defrayed by the use to which rags were ap- 
plied whilst in the state of garments, &c. ; if, therefore, the substances 
mentioned on Weduesday could be used in lieu of the best rags it 
would only be a case of substitution—no advantage in price would be 
gained. The greatest rise, be it observed, has occurred in the lower 
quality of paper materials, and it is additional supplies of this de- 
scription which are needed. If these new fibres be introduced for 
this purpose the case is still worse, manufacturers would be using 
a 32s. article for the production of paper, the ordinary materials 
for which are now only 10s. per ewt. Itis not the original cost of 
fibre merely which must be considered, but also waste in manufac- 
ture, chemical cost of power, wear and tear and replacement of ma- 
chinery, wages, duty, and profit, truly a formidable list of obstacles 
to cheapness. 

Having offered these remarks on the various propositions which have 
been brought forward for removing the difficulty, I may be allowed 
to direct attention to what I conceive to be the true source of relief. 
I had hoped to have celebrated the repeal of the duty long ere this, 
but-under present circumstances this happy event must be considered 
as indefinitely postponed; the repeal, however, come when it may, 
will be equivalent to an average reduction in price of about 20 per 
cent. The repeal of the duty, although it would to a certain extent 
lower the actual price of paper would, I have no doubt, have a ten- 
dency to raise the price of materials by increasing the demand 
for the manufactured articles. I should not, however, trouble you 
with these remarks if I depended priacipally upon the repeal of the 
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duty for a reduction in price, but I am of opinion that an unlimited 
supply of a cheap and a suitable material exists in our own country, 
I refer to straw. Thesheet upon which I write is made entirely from 
straw, and leaves little to be desired for ordinary uses, and for man 
purposes it is preferable to paper made from rags. Moreover, less 
power is required to prepare the materials, the process being more 
chemical than mechanical, an important matter, when the high price 
of coals in some parts «f the country is considered. Why, then, hag 
this manufacture been comparatively neglected? Solely, I believe, 
from the circumstance that the large quantity of alkali required to 
prepare straw for pulp, by combining with its resinous and silicious 
matters, causes that article, the alkali, to become a more important 
element of cost in the manufacture than the straw itself. To reduce 
the cost by recoveringa portion of the alkali, an expensive mode of eva- 
poration has been hitherto adopted. It has long been my decided convic- 
tion that this alkaline solution could be used as the raw material of some 
other manufactures, such as soap making, or for common glass, pro- 
bably both, thus saving, at any rate partly, the expense of evaporation; 
and the great point I wish to bring before the Society is the desirable- 
ness of ascertaining to what uses this residuum can be profitably 
applied. Ifthe expense of evaporation could be saved, the manufac- 
ture of paper from straw would be rendered more profitable, and a 
large supply would be the result, the rag market particularly for the 
inferior description of goods suitable for the manufacture of printing 
paper, be kept low, and the desired object would be thus accomplished, 
The proprietors of the following straw-paper mills, I believe all at 
present in existence, would, I have no doubt, supply some of their 
‘black liquor” to any soapmaker, glass manufacturer, or chemist 
who might be disposed to try experiments with it, viz:—Tovil Mills, 
Maidstone, Kent; Quenington Mills, Fairford, Gloucestershire ; Burn- 
side Mills, Kendal, Westmorland ; Golden Bridge Mills, near Dublin, 
I understand Mr. Simson, of Maidstone, has patented some process 
connected with this subject, but with the particulars I am not acquainted. 





Ivish Peat Company. 





At a meeting of the shareholders of the Irish Peat Company, (July 
1, 1854,) the following report of Mr. Powell, the temporary manager 
was read :— 


In compliance with your request, I forward a short report 
on the working of the factory at Kilberry, from the period that the 
furnaces were lighted up to the present period. 


Turr Consumep.—The turf consumed in the furnaces since the 18th 
March, the day on which the furnaces were first lighted, up to this 
day, amounted to 19,674 wagon loads, such as are used in charging 
the furnaces. Six of these wagon loads average 1 ton, giving the 
total amount of turf consumed as 3279 tons. 


Tar Propucep.—The quantity of tar collected up to the present 
time amounts to a little more than 70 tons, in addition to which there 
is now in the various tanks about 10 tons not yet collected, giving a 
total of 80 tons, or, as near as possible, 2} per cent. on the amount of 
turf consumed. 


Tar DistiLLep.—47,518 lbs. of tar have now been distilled, which 
has yielded 780 gallons of rough oil, and 21,950 lbs. of rough paraffine 
and oil mixed, the whole of which is in course of separation and puri- 
fication. 

NapuTHa.—From the ammoniacal liquor has been distilled, up to 
the present time, 223 gallons of rough naphtha, averaging more than 
45 degrees above proof, and which, when re-distilled, and reduced to 
374 degrees, the usual marketable strength, will yield more than the 
same amount of rectified spirit. 


* SutpHate or Ammonra—We have further obtained from the am- 
moniacal liquor distilled 1} ton of sulphate of ammonia, fit for market, 
and about } ton more i» course of draining and evaporation : 6000 
gallons of ammoniac’ jiquor yield, on an average, 10 gallons of 
naphtha and 200 lbs. of sulphate of ammonia, and we have at present 
about 30,000 gallons not yet.distilled. These are the simple statisti- 
cal facts relative to the products obtained from the turf hitherto 
consumed, but I ds aot consider that they are a fair cri- 
terion of what we have a right to expect from the same amount of 
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turf consumed, when the factory is in regular work, for the following 
reasons :—In the first place, on the furnaces being lighted the expan- 
sion in them was very considerable, and for some weeks I believe that 
the greater proportion of the products escaped through the inumer- 
able openings thus formed; this evil gradually abated as the furnaces 
became vitrified : 4 or 5 tons of tar may be considered as haying been 
lost on first starting by the coating which the various tubes through 
which it passes have taken up; but a far greater source of loss in 
products than either of these has been caused by the constant necessity 
of blowing out the furnaces from the front, in order to keep the bot- 
toms of the furnaces sufficiently heated to prevent the slag from 
choking them. The great cause of this having been so constantly 
requisite, has been the excessive irregularity of burning, consequent 
upon the inefficiency of the blowing machine. 

Gas.—For the last week or ten days since the blowing machine has 
been put in somewhat more efficient condition, the amount of gas has 
been very satisfactory. We have frequently had more gas than we 
required, though only working with twocylinders. Previously to this, 
there has been generally a deficiency of gas, and we have not, therefore 
attempted as yet to make any charcoal. 

Tron Orne.—A considerable quantity of iron ore, both clay-band, 
and brown hemaiite, is calcined, and ready for putting into the fur- 
naces, as Soon as we can again get them sufficiently hot for smelting. 
This, however, cannot be, until we have had the four cylinders of the 
blowing machino continuousl¥ at work for a considerable period. 

Terr Crtrinc.—We have cut this season up to the present time 
about 10,090 tons—1100 of which is now clamped. The excessive 
quantity of rain for the last month has prevented a greater proportion 
from being clamped. We have still on hand from last year’s cutting 
1600 tons of turf. The difliculty in procuring labourers for turf cut- 
ting has been this year unparalleled throughout the country. 

I have strictly confined myself in this report to plain statistical 
facts, for these are what all will look to ; but had the general meeting 
been a month later, I feel confident, provided no unforeseen accident 
should occur, that I should have been enabled to form statistics re- 
lative to the further purifying of the products, that would have been 
much more satisfactory to the meeting than those I am at present en- 
abled to afford—I allude more especially to the amount of pure parafine, 
and also of valuable oil that we now expect to obtain from a given 
quantity of tar. I trust, however, that the unvarnished statements 
which I have now given will be satisfactory as far as they go.—[I. F. 
PowELL. 





Product of the Precious Metals throughout the World in 1853. 
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America... . . .| $109,156,748 $29,807,456 $138,964,204 





| 
Europe. .....| 22,138,914 8,648,937 80,787,851 
Asia. ek i 08 19,847,658 5,197,218 25,044,876 
Africa, &e. &e. «| 4,000,000 ve 4,000,000 
Australia... . | 96,000,000 fee ul 96,000,000 
| | | 


Grand total. $251,143,.3820 | $43,653,611 | $294,796, 931 
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’ product at various periods 
prior to above : 
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86,661,060 
180,173,873 





The statistics lately collected by the Secretary of the Treasury (U.8.) 
present some interesting facts. According to the statement of Mr. 
Crawford, the amount of specie in the country in 1820 was only 
$37,000,000. 

Product of the mines from that date to 1849. 
Import of specie from 1820 to 1849 amounted 
gel MI 
Exported during the same time. . . . 180,462,406 
Leaving an excess of imports over exports 
Mepese to i84Oof. 5. 2 www we 


$37,705,250 


71,707,485 





In the country on the 1st of January 1849. - §122,412,685 
Supply from the mines from 1849 to 1854. . . . . 194,368,117 
portedinsametime. . . ... . . 3: . . 26,508,774 





$343, 294,576 
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Exported from the country between January, 


1899, and January, 1854. . . . .°'. «« - 112,695,574 








30,589,502 


Specie in the country, in January, 1854. . . . . . 
—being one hundred and eight millions of dollars more in the country 


now than in 1849. But there are large amounts of money 
brought into the country that cannot appear in statistical 
tables. It is estimated that over $30,000,000 in coin have been 


brought in by immigrants since 1849, Of the two hundred and thirty 
millions in specie in the country now, a little less than sixty millions 
is in the banks; a little more than twenty seven millicns in the 
national treasury ; and the balance ig in circulation, or hearded up by 
private owners. The gold and silver in circulation is over one hun- 
(red and forty-three millions of dollars now, and the cireulation of bank 
paper is over one hundred and ninety-four millions of dollars. To- 
getlier they make over three hundred and thirty-eight million dollars 
as the active money of the country at the present time. 


Results of some recent Investigations of Me Vicaty 


Upon the Destructive Action which Sea Water exeris on the Silicaies 


known in the Arts as Ilydraulic Mortars, Cements, and Puczzolanas. 


M. Vicat, to whom we are so much indebted fer our knowledge of 
the preparation of cements, has recently presented to the French 
Academy of Sciences the following resume of the chief general results 
to which a very long course of experiments upon that very important 
subject, the durability of cements in marine construction, has Iced 
him :— 

1. That the double hydrated silicates of lime and alumina just 
mentioned are very unstable compounds, 

2. That pure water, when poured upon all of them in the siate ofas 
fine powder as can be produced by ordinary means, no matier what 
might be their age or hardness, will dissolve a portion of their lime, 
provided they have not been in any way, or at least a very slight de- 
gree, exposed to the action of carbonic acid. 

3. That if, under the same circumstances, a very dilute solution 
of sulphate of magnesia or Epsom salt be substituted for the pure 
water, the greater part, and often the whole, of the lime existing as 
silicates passes into the condition of sulphate. If any carbonic acid 
had previously acted upon it, the carbonate of lime thus formed is not 
decomposed by the sulphate of magnesia. 

4, That all puozzolanas, no matter what might be their ages, require 
for their complete saturation a very much smaller quantity of lime 
than is added in practice, especially when we take into account their 
very imperfect state of division from the rough way in which they 
are usually prepared. 

5. That the affinity of carbonic acid for the lime in combination in 
these various silicates is so strong, that it is possible, with the aid of a 
little moisture, to completely neutralise it, wherever it can penetrate, 
and thus leave all the other constituents of the cement, whether in 
combination or not among themselves, as mere mixtures in the mass, 

It follows, from these results, that sea-water will destroy every 
cement, mortar, or puozzalana, if it can penetrate into the mass im- 
mersed in it. As, however, certain of these compounds are perfectly 
durable when constantly immersed in sea-water, they cannot have 
been penetrated by it. Its penetration has been prevented by the 
surfaces, and the source of this inability to penetrate is chiefly caused 
by a superficial coating of carbonate of lime, which has formed either 
anteriorly or posteriorly to their immersion, and which in time augments 
in thickness. The effect of a kind of cementation produced by the 
decomposition of the sulphate of magnesia, of the sea-water, 
and the deposition of carbonate of magnesia in the superficial tissue 
of the mass, and the formation of incrustations and of sub- 
marine vegetation, contributes also to this impermeability. But 
all such superficial impermeable coatings are not attached with the 
same force to the mass which they envelope. The differences which 
have been observed in this respect depend in some cases upon the 
chemical constitution, and upon the peculiar cohesion of the silicates, 
and in others upon the submarine situation, relative to the action of 
the waves and the rolling or dashing of shingle uponthem. Hence the 
differences which have been observed by engineers in the durability of 
concretes of which such silicates form the gangue. 
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M. Vicat is preparing a memoir, in which he will attempt to explain 
the nature of the chemical constitution of those silicates which are 
durable, eompared with those which are not ; and which will show the 
preponderating influence of silica in such phenomena. He will also 
point out a simple and certain method of classifying all such compounds, 
as to their fitness or not for submarine constructions, and thus will 
assist in very much shortening the time necessary at present for test- 
ting them by exposure to the action of sea-water. From the great 
practical importance of the subject, and the attention at present 
directed to it, this memoir will be looked foward to with considerable 
interest.—Comptes Rendus de Academie, No. 4. January, 1854. 





Gulf Stream Exploration.* 

This great and singular peculiarity, embracing in its mighty sweep 
our entire Atlantic offshore vicinage, is so important to navigation and 
so essential a feature of our coast hydrography, both in its practical 
and scientific character, that its thorough exploration ought certainly 
to form an integral part of the Coast Survey, whence our offshore charts 
are all to be derived. A specific and complete delineation and theory 
of this unique oceanic movement can only be reached as a result of 
elaborate and continned observations on all its physical and phenomi- 
nal elements. This giant problem is thrown down as a gage at our 
national door, and the honour code of philosophic chivalry bids us 
accept the challenge. With a clear perception of the requirements of 
this great research, Prof. Bache in 1845 organized and began the exe- 
cution of a plan of operations, which provided for running a system of 
perpendicular sections across the axis of the stream from selected 
points cf the coast and observing at frequent stations along these sec- 
tions, the several elements required. Between 1845 and 1848, sections 
were run from Montauk Point, Sandy Hook, Cape Henlopen, Cape 
Henry, and Cape Hatteras ; when from accidents and other hindrances, 
the work was intermitted until in 1853, when sections were run from 
Cape Hatteras, Cape Fear, Charleston, St. Simons, St. Augustine, and 
Cape Canaveral. The results for 1853 are given in a sketch of detailed 
sections, and a general delineation of the Gulf Stream in its several 
component bands or threads, as thus far determined, will be found 
among the sketches. Over six pages of the Report are devoted to a 
full exposition of the results already reached. 


The element of temperature, superficial and at various depths, has 
been chiefly observed up to this time ; the instruments used being Six’s 
registering thermometer for moderate depths and Saxton’s metallic 
deep-sea thermometer, for the greater depths, a temperature sounding 
of 2160 fathoms having been made. One general result of the investi- 
gation is that “‘there are alternations of temperature across the Gulf 
Stream, cold water intruding and dividing the warm, making thus 
alternate streaks or streams of warm and cold water. In fact, the 
Gulf Stream is merely one of a number of bands of warm water sepa- 
tated by cold water.” A ‘cold wall” limiting the Gulf Stream on the 
shore side, is clearly made out, as also its slight shoreward slope from 
the warm water overlying the cold. A distinct current of underlying 
cold water from the northern regions is found alike in the northern and 
southern sections. ‘It can hardly be doubted that this cold water off 
our southern coast may be rendered practically useful by the ingenuity 
of our countrymen. The bottom of the sea fourteen miles E. N. E. 
from Cape Florida, 450 fathoms in depth, was in June, 1853, at the 
temperature of 49° Fahrenheit, while the air was 81° Fahrenheit. A 
temperature of 38° (only six degrees above the freezing point of fresh 
water) was found at 1050 fathoms in depth about 80 miles east of 
Cape Canaveral. The mean temperature of the air at St. Augustine is 
69°-9 Fahrenheit, and for the three 57°-5. The importance of the facts 
above stated in reference to the natural history of the ocean in these 
regions, is very great, but, of course, requires to be studied in connec- 
tion with other physical data. It has also a bearing upon the impor- 
tant problems of the tides of the coast. This exploration of the Gulf 
Stream will be steadily prosecuted to its close, the different problems 
being taken up in turn or in connexion as may be found practicable.” 

The most remarkable fact brought to light in relation to ‘the Gulf 
Stream is probably that of the existence of wo submarine ranges of 
hills near its origin, which produced most marked effects on the distri- 
bution of its parts. The form of the Charleston and Canaveral sec- 
tions,” as shown in the diagram, shoals gradually from the shore to 


*Extracts from a review of the Coast Survey Report for 1853 in 
Silliman’s Journal for September. 
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53 and 36 miles respectively, then suddenly falling off to below the 
depth of 600 fathoms. On the Charleston section, 96 miles from the 
coast is a range of hills steep on the land side and having a height of 
1800 feet and a base of about eleven miles on the seaward side; 
second range 136 miles from the coast, 1500 feet high, with a base of 
about seventeen miles, on the outer side. Beyond this there is a more 
gradual rise. On the Canaveral section the inner range is 68 miles from 
the coast. The effect of this form of the bottom in forcing up the 
deep cold water stratum is very marked, so that the deep isothermals 
of section, exhibited a general conformity to the bottom curve. It is 
undoubtedly due in a considerable degree to these submarine hill- 
ranges, and to their uplifting of the cold water, that the Gulf Stream 
is divided into several superficial bands, though to what exact extent 
and how far subject to variations remain to be studied. Horizontally, 
the conformity of the Gulf Stream to the coast line configuration is veri- 
fied even in detail, and its modifications by the variation of steepness 
in the off-shore bottom slope, erestrongly marked. With these results 
the names of Lieuts. Davis, George M. Bache, Richard Bache, §. P, 
Lee, Maffitt and Craven are conspicuously associated; George M. Bache 
being distinguished as a martyr to his zeal, in the very glow of talent, 
hope and success. 

The results of the microscopic examinations of seventeen Gulf 
Stream bottoms made by Assist. L. F. Pourtales (Appendix No. 30), 
are of great interest. From these and many other investigations of 
bottoms, he has derived the generalization that the per-centage of 
shells, chiefly Foraminiferse, progressively increases with the depth, 
and he remarks of a bottom from the depth of 1050 fathoms that it ‘is 
no longer sand containing Foraminiferse, but Foraminifers containing 
little or no sand. The grains of sand have to be searched for carefully 
under the microscope to be noticed at all.” It will be seen that this 
result coincides with Prof. Bailey’s recent announcement, thus closely 
linking the Gulf Stream bottoms with those of the remoter parts of the 
Atlantic. Mr. Pourtales also somewhat examines the question whether 
these minute animals lived where they were found, or have been gra- 
dually washed down from the reefs. Though not decisive the evidence 
inclines him to the opinion that they lived where found. This is indi- 
cated by the fact that most of the individuals are found perfect, not- 
withstanding the extreme delicacy of the shells, and again by the 
delicate pink colour of the Globigerinze, which could scarcely survive 
transportation. The fact of the occurrence of the same species off the 
New Jersey coast and off Cuba and other West India islands under 
very dissimilar circumstances of light and temperature is also indica- 
tive that they are actually drawn from their true habitat in these Gulf 
Stream soundings. Mr. Pourtales well remarks on the importance of 
‘a knowledge of the habitation and distribution of the Foraminiferm” 
to geologists, ‘‘ since of all classes of the animal kingdom, none has 
contributed so large a share to the foymation of rocks, at least in the 
cretaceous and tertiary formations.” 





Rallroad Traffic in Great Britain and Ireland, - 





From the semi-annual returns of the British Board of Trade it appears 
that the number of passengers conveyed on railways in England and 
Wales, Scotland. and Ireland, during the half-year ended 31st Dec., 1858, 
was 57,206,344, of which 29,529,696, were parliamentary and third 
class; 20,684,682 second class; and 7,028,966 first class passengers. 
The total receipts for passengers amounted to £4,821,686, of which the 
sum of £62,061 was for periodical tickets, £1,534,863 parliamentary 
and third class, £1,46,646 for second class, and £1,468,196 for the first 
class passengers. As compared with the corresponding period of 1882, 
the total increase in the number of passengers was 7,320,221, or 14.6 
per cent., and in the receipts of £461 ,519, or 10.6 per cent.; of which 
inerease the sum of £7,449 was the periodical tickets, £173,962 for 
parliamentary and third-class, £115,297 for second class, and £159,224 
for first-class passengers. 

The total receipts from general merchandise, cattle, minerals, horses, 
carriages, luggage, parcels and mails, amounted for the half-year 
81st December, 1853, to £5,023,904, and for the corresponding 
of 1852, to £4,154,836, showing an increase of £869,068, or 20.9 per 
cent, : 

The total receipts from all sources of traffic, amounted on 7,641 miles 
of railway in the United Kingdom to £9,844,690, and for the corres- 
ponding period of the year previous, on 7,336 miles of railway, to £8, 
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$15,008, showing an increase in the mileage of 305 miles, or 4.16 per 
cent., and in the receipts of £1,329,687, or 15.61 per cent. 

The total receipts on 5811 miles of railway in England and Wales for 
the half-year ending December, 1853, amounted to £8,402.214,and for 
the corresponding period of 1852, to £7,289+180, showing an increase 
of £1,113,035; on 996 miles in Scotland to £971,742, and for the 
corresponding period of 1852 on 978 miles to £854,867; showing an 
increase of 28 miles,in th> receipts of £116,876; and on 834 miles in 
Ireland, the receipts amounted to £470,733, and for the corresponding 

od in 1852, on 708 miles to £370,956, showing an increase in the 
mileage of 126 miles, and in the receipts of £99,777. 


It appears also from the returns, that the mileage run by the trains 
on 5,588 miles in England and Wales, was by 522,142 passenger trains, 
16,249,202 miles; and by 263,380 goods trains, 13,386,966 miles; 
on 823 34 miles of railway in Scotland, the mileage run by 56,060 pas- 
senger trains, was 1,694,244 miles, and by 43,306 goods trains, 1,548, 
258 miles; and on 826 1-2 miles of railway in Ireland ,the mileage run 
by 43,016 passenger trains was 1,321,296 miles, and by 5,614 goods 
trains, 338,751, miles. From this it would appear that the average 
distance run by trains conveying the passengers in England and Wales 
was 29-2 miles, in Scotland 25-3 miles, and in Ireland 30-7 miles. 
The average distance run by goods trains in England and Wales appears 
to be 50°8 miles, in Scotland 35-9 miles, and in Ireland 56-4 miles. 

The receipts per mile per passenger train amounted in England and 
Wales to 5-32s., in Scotland to 4-79s., and in Ireland to 4:79s. The 
receipts per mile for goods trains amounted in England and Wales to 
6-48s., in Scotland to 7-3ls., and in Ireland to 9-24s. per mile 
per train. 





Statistics of British America. 


























TERRITORY. | POPULATION, | <XPORTS,1853 IMPORTS,1853| REVENUE. 

Square Miles.| Inhabitants. £. £ £. 
Canada, .........00000- 400,000 1,842,264 5,570,000 8,200,642 1,053,026 
New Brunswick, ...) 28,000 200,000 796,335 | 1,110,600 180,000 
19,000 300,000 970,780 1,194,175* 125,000 
Prince Ed. Island, . 2,000 75,000 2,675 543 35,345 
Newfoundland, ...., 37,000 100,000 965,772 795,737* 84,323 
Beta, ...cccccccce 486.000 2.517.264 | £8.545.562 £11.490607 | £1,476.694 

* 1852. 





Toronto Harbour. 


We understand it is the intention of the Harbour Commissioners to 
strengthen the peninsular boundary of the Bay at the narrows near the 
Hotel. Although the breach through which the water of the Lake 
flowed with a considerable current during the autumn of last year has 
been closed so effectually that it is now difficult to discover traces of its 
former existence, yet the present beach affords very doubtful se- 
curity against future inroads. The narrowest part of the sand beach 
which occupies the late opening is about seventy-four yards broad, and 
nowhere exposes an altitude exceeding three feet above the present 
level of the waters of the Lake. There can be no doubt that stability 
is not a property of the sand beach at the narrows, nor is it probable 
that a firm barrier will be made until the waters of the Lake have as- 
sumed their minimum level, which they exceed at the present moment 
by more than two feet, that is to say the level of Lake Ontario is now 
about 2 feet 3 inches above the minimum level on the 25th Oct. 1849, 
or 2 feet 5 inches below the maximum level of June Ist., 1853. The 
Harbour Commissioners do not contemplate constructing any extensive 
works at the narrows; we believe that they will at present confine 
their operations to throwing up a sand beach a few yards broad and a 
few feet high. The effect of throwing up this artificial barrier will be 
to assist and expedite the natural process by which the integrity of the 
peninsula has hitherto heen maintained, We forbear offering any 
opinions on the subject of Toronto Harbour at present, in consequence 
of the approaching publication of the Premium Reports on its Improve- 
ment and Preservation. The Harbour Commissioners haye made a 
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very liberal appropriation of funds for the publication of the Reports in 
the Canadian Journal, and we hope to furnish our readers with a sup- 
plementary number containing these documents in October. 


The Provincial Show. 





This great Agricultural Exhibition will be held at London, on the 
26th, 27th, 28th, and 29th September. The most sanguine expecta- 
tions are entertained of its success. Every facility has been offered 
by public bodies to increase the attractions which enliven, and remove 
the restrictions which impair, the progress of this great national Fes- 
tival. The Great Western Railway Company will forward all articles 
of exhibition from Hamilton to London free of charge. 


Changes in the Level of the Lakes. 


Considerable anxiety exists among mercantile men-at Buffalo, 
respecting the supply of Water to the Erie Canal. Grave doubts are 
felt whether the present feeders have the capacity to afford the neces- 
sary supply during a period of low watcr in Lake Erie. A memorial 
on this subject has recently been addressed to the Legislature of the 
State of New York, in which several ominous facts are pointed out. 
It appears that if Lake Erie should subside to the minimum level of 
1820, which year was taken as the zero of comparison by Dr. 
Houghton and other geologists, the depth of water on the mitre sill at 
Black Rock Guardlock, would be less than five feet, through which 
all the water for the supply of a canal 150 miles long would have to 
flow. The average depth of water on the sill is about eight feet. In 
an elaborate paper on the periodical rise and fall of the Lakes, by 
Major Lachlan, Montreal, published iu the July number of this 
Journal, we find the subjoined notices of the minimum and maximum 
periods of level in Lake Erie ;— 


MINIMUM PERIODS. MAXIMUM PERIODS. 


Ist Min. 1795 Ist Max. 1790 
2nd = ,,)~=s«1810 2nd ,, 1801 
8rd, ~=—s_:« 1 820 zero. 8rd _,, 1815 
4th ,, 1832 4th ,, 1827 
5th ,, 1846 (2feetabove1820) Sth ,, 1838 
6th ” eS 6th ” 1853 very high. 


In July, 1840, nine feet ten inches of water were recorded on the 
mitre sill at Black Rock ; whereas, during the present year, there has 
been a short period when a depth of only five feet ten inches was to be 
found—a difference of four feet, and sufficiently important to cause 
the grounding of boats in the gore through the mountain ridge at 
Lockport. The memorialists ask ‘‘ how shall navigation proceed in 
this canal, when the Lake shall fall nine inches or a foot more, as it 
must, to attain the level of 1820.” It appears, too, that the Welland 
Canal has suffered from the rapid falling of the waters of Lake Erie. 
If they should continue to subside, and thus impede the navigation of 
that noble link between Erie and Ontario, we fear the prospects of the 
‘lateral cut” will diminish with the receding waters, and the atten. 
tion of the Board of Works be drawn to the enlargement of feeders, 
rather than to additional drainge, 

The New York memorialists are filled with gloomy anticipations in 
consequence of Lake Erie’s decline. ‘From the above state of facts, 
we are drawn to the conclusion that there is imminent danger that with 
our present canal, and the probable level of the lake, our navigation 
will be partially or wholly obstructed. That for this impending evil 
there is but one remedy, and that this remedy should be applied 
forthwith ; it is the immediate enlargement of the canal from Black 
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Rock Dam to Lockport. 
be thronged with the products of the boundless, enterprising west. A 
slight interruption would be mischief—a total one, destruction to 
interests too extensive and momentous to be perilled for an hour. The 
welfare of the city of New York, New England, this entire State, and 
the vast West ; the prosperity of our own city, and the solvency of the 


Next year the canal in its best condition, will 


Treasury of our State, the credit of its stock, its faith and honour, 
depend on enough being done and done in time to arrest a catastrophe, 
which we are forced, against our own hopes of prosperity, to admit is 
like to happen. The remedy is within reach, and there should be no 
hesitation in making the application.” 

It is an ill wind that blows nobody any good.—What, if a steppage 
of the navigation of the Erie Canal should bring into unexpected activity 
the Grand Trunk, the Great Western and the Ontario, Simcoe, and 
Railroads? What, if Hamilton, Collingwood Harbour, and 
Toronto, should share much of the carrying trade which has hitherto 


Huron 


passed through Buffalo, and the vast granaries of the Great West dis- 
burden themselves through the natural outlet to that region, the valley 
of the St. Lawrence, until the gentle stimulus of ‘* Free Navigation ?”’ 





Materials for Paper=making. 
In our present number we publish two articles on ‘* Materials for 
Paper-making.” The growing importance of this subject is attracting 
general attention in the United Kingdom, and has already secured a 


small corner in the public mind, by the recent increase in price of 


many newspapers and periodicals, solely on account of the scarcity of 
materials for making paper. 

As is always the case, whenever any undue pressure is felt among 
the great manufacturing interests, arising from any dearth in the sup- 
ply of raw materials, numerous attempts are made to relieve the want 
by the introduction and adoption of new sources of supply or of appro- 
priate substitutes. For centuries past, by far the greater part of the 
paper consumed has been made from rags. There is, however, every 
reason to believe that a considerable supply has been manufactured 
from other kinds of fibrous matter. The natives of China manufacture 
the greatest part of their paper from the inner bark of the bamboo and 
various other trees. No inconsiderable portion of their common wrap- 
ping paper is made from rice straw. 

The best materials for this manufacture are unquestionably linen, 
cotton, and hempen rags. 
the cheapest. 


They are the best, because they are as yet 
It 1s, however, a question not yet solved, whether they 
are artistically best adapted for making paper. For many years paper 
has been made from hop-bines, wood-shavings, straw, plantain, the 
inner bark of trees, and even from cow-dung, as will be seen by refer- 
ence to page 32 of this Journal. Among the list of patents recently 
published in the Canada Gazette, is one for the manufacture of paper 
from Cudweed or Everlasting. We have good reason to believe that 
the search for paper-making materials is very assiduously pursued 
in Canada West. We had recently an opportunity of examining a raw 
material from the banks of the St. Clair, which appeared, from its fi- 
brous nature, to give fair promise of successful application. The new 
material can be obtained in vast quantities, and without much labour 
or expense. No paper has yet been made from it, but we understand, 
that Frederick Widder, Esq., Chief Commissioner of the Canada Com- 
pany, has made arrangements for procuring a supply of the fibre, and 
placing it in the hands of competent persons to examine its fitness for 
the important manufacture it is desirable to promote. 

We may here remind our readers that many varieties of fibre are 
found to be well adapted for the manufacture of paper, and, indeed 
superior to rags; but their commercial value for other purposes does 
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not admit of their application, or the expense of preparing the pulp from 
If we suppose that the question of 
fibre is satisfactorily answered, the next question involves the prepara- 


them precludes their adoption. 


tion of the pulp; at what price can tie fibre be converted into pulp? 

We are indebted to a friend for a suggestion which we hope will arrest 
the attention of those who have the opportunity and means to engage 
in this useful and highly interesting search after raw material for paper 
manufacture. Why not make paper from bass-wood logs? Every one 
is familiar with the fibrous character not only of the bark but of the 
body of the tree itself. Partially decayed bass-wood logs may be pro- 
cured to any extent in our forests, and they furnish a fibre of great 
tenacity, and comparative freedom from those impurities which it is 
necessary to abstract before a good sample of paper can be manufac- 
tured. 


New York Industrial Exhibition. 





We are indebted to the politeness of Mr. W. Antrobus Holwell, Com- 
missioner from Canada to the Exhibition at New York, for the Special 
Report of Mr. Dilke, which was presented to the House of Commons by 
command of her Majesty, February 6, 1854. That portion of Mr, 
Diike’s Report which comprehends the Reports on Class 8 and 10, was 
written altogether by Mr. Holwell, and in our opinion constitutes by 
far the most important portion of the whole. The Report having 
arrived at the moment of our going to press, we are compelled to re- 
serve further notice until our next issue. 


Miscellaneae 

Theory of Glaciers—Shadow of the Moon—Weight of the Earth—Dis- 

covery of Iron-Stone in Ircland and England—Canadian Shipping— 

The Copyright—Distribution of Public Documents in the United 
States—Metallic Wealth of the United Staies. 





Professor Forbes’ work on ‘* Norway and its Glaciers,”’ completely 
established his theory of the growth and march of these stupendous 
moving masses of ice, as explained in his former works. 

The leading facts on which that theory was then established are as 
follows :—1l. That the downward motion of the ice from the mountains 
towards the valleys, is a continuoug and regular motion, going on 
night and day without starts or stops. 2. That it occurs in winter as 
well as in summer, though less in amount. 3. That it varies at all 
times, with the temperature, being less in cold than in hot weather. 
4. That rain and melted snow tend to accelerate the glacier motion. 
5. That the centre of the glacier moves faster than the sides, as is the 
case inariver. 6. The surface of the glacier moves faster than the 
bottom, also as in a river. 7. That the glacier moves faster (other 
things being supposed alike) on steep inclinations. 8. The motion ofa 
glacier is not prevented, nor its continuity hindered, by contractions 
of a rocky channel in which it moves, nor by the inequalities of its 
bed. 9. The crevasses are for the most part formed annually.—the 
old ones disappearing by the collapse of the ice during and after the 
hot season. The theory of motion, deduced from the facts above 
referred to, is thus given by Professor Forbes :— 

“That a glacier is a plastic mass impelled by gravity, having 
tenacity sufficient to mould itself upon the obstacles which it encoun- 
ters, and to permit one portion to slide past another without fracture, 
except when the forces are so violent as to produce discontinuity in 
the form of a crevasse, or more generally of a bruised condition of the 
mass so acted on ;—that, in consequence, the motion of such a mass 
on a great scale resembles that of a river, allowance being made for 
almost incomparable greater viscosity,—hence the retardation of the 
sides and bottom. Finally, that diminution of-temperature, diminish- 
ing the plasticity of the ice and also the hydrostatic pressure of the 
water which fills every pore in summer, retards its motion, whilst 
warmth and wet produce a contrary effect. These are the opinions 


which I laid down in 1842, and which ten years’ experience and con- 
sideration have only tended to confirm.,”’ ’ 
The dark shadow of the Moon sweeping through the air during 8 
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total eclipse, was seen this year by Professor Forbes in Norway. He 
says that the approach of the eclipse had been denoted by the 
appearance of a great black cloud in the north-west, which gradually 
rose above the horizon like an approaching storm; but its boundary 
(for it was merely the shadow in the sky) was too vague to produce 
the appalling sense of the onward movement of a real substance, with 
a speed exceeding about one hundred fold that of the most rapid rail- 
way train, and making right for the spectator, as I had observed on 
the plains of Piedmont on occasion of the total eclipse of 1842. But 
the restoration of the light,+the new dawn, when the shadow of dark- 
ness had passed by,—was perhaps quite as grand. 

Professor Airey, the Astronomer-Royal, has paid a visit to the 
colliery district of the Tyne, in pursuit of curious and important 
astronomical observations. For that purpose he was taken by Mr. J. 
Mather, a scientific gentleman belonging to South Shields, down 
Horton pit, the deepest in the Tyne, 1260 feet deep, to examine if it 
were possible to make arrangements in it for a series of delicate 
experiments and observations in reference to the pendulum, and the 
earth’s action upon it there, simultaneously with similar ones on the 
surface, with a view to determine the weight of the earth and planets. 
Mr. Anderson, and the other proprietors and officers of this splendid 
mine, gave every facility to the Astronomer-Royal, and tendered not 
only the use of the mine, but their own personal services, for any 
fature occasion. Everything at present looks encouraging for these 
important scientific experiments. 


A valuable discovery has recently been made in Ireland. It is no 
Jess than the certain existence of very extensive deposits of ironstone 
on the estates of Lord Carew, at Dysart, in the Queen’s County. This 
discovery is considered very important, as there is a great demand for 
ironstone now in England, to supply the furnaces. An extensive field 
of the same mineral has also been found at Rosedale, near Pickering, 
Yorkshire. Samples sent to Newcastle have been found to contain not 
less than 67 per cent. of pure iron. 


\ 
We extract from the August number of the Artizan the following 
list of steam and sailing vessels, built or building on the Clyde, since 
March, 1853, for British American marine and lake service :— 
STEAMERS. 


DESCRIPTION. 

































TONS. | HORSE POWER. | “OWNERS OR STATION. 
Paddle, 600 200 Hon. J. Hamilton, Kingston, C.W. 
Screw, 1990 400 Liverpool and Canada. 
Screw, 1900 400 wa ” 
Paddle, 120 110 Canada. 
Screw, 2300 450 Liverpool and Canada. 
SAILING VESSELS, 
DESCRIPTION.| TONS.|HORSE POWER.| «OWNERS OR STATION. 
ES: séshscacs | SOO |. sceses | Montreal. 
teat Geet  sscece Glasgow and Montreal. 
“ | 800 | are | Liverpool and Montreal. 
on .| 863 | eae | Henderson & Fulton, Montreal. 
Fieawsiee » 5 ie i al tlm ee Liverpool and Montreal. 
edbdioes eo dl ee | Montreal Trade. ; 
” «| 700 | debuss Montreal Trade. 
Sebstéerccescecee| S00 | otined Montreal Trade. 





With reference to the question of Copyright, the Atheneum has a 
letter on the last decision of the House of Lords, from which we take 
the following :— 


“ This last reversal of judgment was made at one o’clock on Tues- 
day, in the House of Lords—a reversal which, among other things, in 
effect upsets all American copyrights, and before six o’clock that day 
the printers in London were engaged in reprinting cheap editions of 
American Works. Messrs. Low & Co., alarmed for their property in 
“Sunny Memoirs of Foreign Lands,” rushed to their printers to order 
Acheap edition; they found them already engaged for another house ! 
By aid, however, of Mr. Clowes, Mr. Low hopes to forestall the prin- 
ters, and we cannot but hope that he will succeed, seeing that he had 
already embarked capital in the production of the work, in a belief 
that his property was protected by law. The mails will carry out bad 
hews to America; between the authors of that country and the 
publishers here. Mr. Bentley, we believe, has just concluded a treaty 


MISCELLANEA. 45 


with Mr, Prescott, the historian, for his ‘ Phillip the Second,” ata 
thousand pounds a volume. It is now waste paper. The American 
historian is now in the same position as regards Engiand, as the 
English author is as regards America. Bancroft’s volume, also, has 
just appeared in London, though it has not yet been announced by his 
American publishers. Whatever has been, or is to be, paid for, the 
English copyright will, of course, be lost to him or to his publishers. 
We can form no estimate of the number of American books copy- 
righted in England, but they must form no insignificant part of the 
book trade of Great Britain. The English sales have certainly been 
greatly relied upon by American writers, and this decision will eut off 
a very substantial portion of the income of several of the more eminent 
of them.” 

Silliman’s journal for September contains an article on the Coast 
Survey Report for 1853, in which some curious facts respecting the 
distribution of public documents, are brought to light. Every one is 
aware that for mdny years a most wanton system has been pursued in 
the distrigution of valuable scientific, historical and documentary 
works, published by the authority of Congress, and at the expense 
of Government. Unfortunately, the scientific value of materials pub- 
lished in the documentary series whether of Congress or of State legisla- 
tures, isvery munch impaired by the unsystematic and injudicious plan of 
distribution actually pursued. Men of science, to whom particular 
reports would be of direct practical use, are often entirely unable to 
procure copies of them, while many men of more political importance, but 
who will never even look into them, have these same reports profusely 
lavished uponth m. Valuable documents which are reported to appli- 
cants as all exhausted, do wholesale duty as wrapping paper for 
Washington grocers and market men, at a standard price of four cents 
a pound, maps and plates included. This subject of documentary dis- 
tribution deserves the serious attention of Congress, and it would not 
seem a vain hope that some system could be devised which would be 
indefinitely superior to that now prevailing, as well inrespect to securing 
rigid responsibility for documents as property, and in promoting the 
economy, order and convenience of their practical distribution, as in 
the more important point of securing something like fitness in sending 
special documents to their appropriate recipients. Distributing Owen’s 
Geological Report to a dry goods importer and the Treasury report on 
commerce to a geologist, would seem too great an absurdity to exist 
if we did not know that hundreds of truly valuable volumes are 
annually thus wasted. 

‘« The Metallic Wealth of the United States described and compared 
with that of other Countries,” from the pen of S. D. Whitney, contains 
many valuable facts concerning the distribution of mineral wealth in 
the United States. The following note of the estimated amount and 
value of metals produced throughout the world in 1854, is taken from a 
review of Mr. Whitney’s work in the September number of Silliman’s 
Journal :— 

“The metals selected are gold, silver, mercury, tin, copper, zinc, 
lead and iron. The aggregate of these are as follows :— 

Gold. Silver. Mercury. Tin. Copper. Zinc. Lead. Iron. 
lbs. troy. Ibs.troy. Ibs.av. tons. tons. tons. tons. tons. 
481,950 2,965,200 4,200,000 13,660 56,900 60,550 133,000 5,817,000 

The product of the United States in gold is set down at 260,000 
pounds, Australia and Oceanica at 150,000, and Russia at 60,000, 
Mexico and South America 47,100. Of silver, the New World sup- 
plies 2,473,700 pounds, leaving only the small residue of 491,500 Ibs. 
for all other countries. Of mercury, Spain gives the world 2,500,000 
Ibs. and the United States 100,000 lbs. England and Australia fur- 
nish over half of all the copper produced by the world: the present 
product of the United States being in this metal only 3,500 tons. 
Prussia and Belgium furnish four-fifths of all the zine used in the 
world (viz. 16,000 + 33,600 tons.) Lead is distributed between Great 
Britain, Spain and the United States in the ratio of 4, 2, 1 (viz. 61,000, 
30,000 and 15,000 tons each.) England furnishes more than half the 
Iron of the world, 3,000,000 tons, and the United States 1.000,000 
tons. France is the next most productive country in iron, 600,000 
tons. Russia produces but 200,000 tons, and Sweden 150,000 tons, 
quantities bearing a very small relation to the celebrity of product of 
those countries. 





Sraxno-PLumBatep Iron.—Several important experiments on the 
preservation of iron from oxidation and decay having been made by the 
Rey. N. Callan, of Maynooth college, who has introduced many im- 
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rovements in practical science, he has found that an alloy of tin and 
ead, or of tin, lead, zinc, and antimony, is the most effectual. He 
reommends that all the alloy should contain at least as much lead as 
tin, but not more than 7 or 8 parts of lead to one of tin, the iron being 
treated with this composition just as it is usually coated with tin. In 
a series of experiments on the decomposition of water by the galvanic 
battery, the patentee found that concentrated nitric acid acted far more 
powerfully on lead than on iron coated with an alloy of lead and tin. 
He afterwards made experiments, comparing the action of strong nitric, 
sulphuric, and muriatic acids, on lead and galvanised iron, and iron 
coated with the new alloy, and found that the latter was far less 
oxidisable than lead, and very far less than iron galvanised, the zinc 
coating of which is rapidly dissolved, even by very dilute acids; hence, 
iron coated with this alloy will answer all the purposes for which sheet 
lead, lead pipes, or zinced iron are employed. The addition of a small 
portion of zinc hardens the coat, but diminishes the power to resist 
corrosion ; while a little antimony hardens it, and increases its anti- 
corrosive powers. Stanno-plumbated iron will answer better for wire- 
rope than iron coated with zinc, as it will resist the action of sea-water 
better. It is preferable to lead, as cheaper, more durable, and less 
subject to changes from variations of temperature ; and it may be used 
for all the purposes for which galvanised iron is employed; it is more 
easily worked and soldered. It may be used instead of copper for 
sheathing ships, and bolts and nails of cast-iron may be employed. 
As the proportion of tin need not be more than the seventh or eighth 
of lead, the alloy will be very little dearer than zinc, and from the 
greater durability, stanno-plumbated iron mnst be quite as economical 
as galvanised iron. 





Tue Great SuBTERRANEAN Rattway.—The preamble of the North 
Metropolitan Railway has been declared proved by a committee of the 
House of Commons. The promoters had a hard battle to fight, and 
which lasted 11 days, but they triumphed in the end. This interesting 
and novel undertaking will commence at the General Post Office, in St. 
Martin’s-le-Grand, and proceed beneath the streets and roads of the 
metropolis all the way to the terminus of the Great Western Railway at 
Paddington. The entire distance will be 4} miles. It will cross Smith- 
field, and proceed along Fleet Valley to the New-road, taking Coldbath- 
fields Prison in itsway. For the removal of this building the promoters 
have made an arrangement with the Middlesex magistrates. The terms 
are, that the promoters of the railway, in return for the ground in 
Coldbath-fields, are to build a prison for the county of Middlesex, not 
less than six, and not more than nine miles from London—the building 
to contain accommodation for 1500 prisoners, with 50 acres of ground 
attached, so as that those of the prisoners who have not learned in-door 
trades may be made to perform rural labour, in accordance with the 
industrial principle on which the prison is conducted. Three miles of 
the North Metropolitan Railway will run underneath roads, or unoccu- 
pied property, which will considerably lessen the expenses incident to 
the construction of the line. Theentire estimated cost is 1,000,000/. 
The Subterranean Railway will join the Great Northern, the London 
and North Western, and Great Western lines. The stations are to be 
at Victoria-street, Clerkenwell, King’s-Cross, Euston-square, Hamp- 
stead-road. Osnaburg-street, Baker-street, Edgware-road, and oppo- 
site the Great Western Hotel, with a branch to the Great Western sta- 
tion. Trains will start every five minutes. The time required to per- 
form the journey will bea quarter of an hour, and the fares for the 
whole-distance will be 2d. for the third-class, 4d. for the second class, 
and 6d. for the first-class carriages. The North Metropolitan Rail- 
way will, therefore, be a great accommodation to the people of London, 
and will doubtless have an immense traffic.—At a special meeting of 
proprietors, on Monday, the solicitor read the heads of a bill, for ex- 
tending the authorized line to the Great Western Railway and to the 
General Post- office, when a resolution, approving the bill, was carried 
unanimously 


Soapstoxe.—A new building material is coming into notice in New 
York which promises to supersede everything else. This is steatite 
or soapstone, either in its purest state or in combination with other 
rocks. Its common qualities are perfectly familiar. It is so soft that 
it can be cut with a chisel, planed, bored, sawed, or turned in a lathe. 
Yet it resists pressure very well indeed, particularly when mixed with 
the harder ingredients, such as hornblende or serpentine. In beauty 
it is often found equal to marble, with even a greater variety of ap- 
pearance. It bears an excellent polish, and, if broken, can easily be 
mended, by using its own powder as cement, sonicely as to be detected 
only by a critital examination. A house of this material was 
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built at Northampton in 1807, and it is said to be still standing fresh and 
clear, to all appearance as if it had encountered only the rain of our last 
watery spring. The stone may be heated to a white heat, and then 
gradually cooled, or plunged into cold water at the option of the 
experimenter—and in either case it does not shell off nor crumble, 
Wet granite, as we all saw at the burning of the Custom-house, posi- 
tively exploded in the heat—the flutings of the pillars, for instance, 
leaping off 2 or 3 ft. If therefore, soapstone should be employed for 
ftooring as well as for walls (and there is no reason against it), a per. 
fectly fire-proof building would be the result. So, if the assertions 
of all the chemists turn out to be correct, we have at last found out 
the very perfection of building materials. But they are testing the 
matter in New York, and we shall soon hear.—Portland (U.8.) Adver. 
tiser. 


Toe Preciovs Metats 1x Exaianp.—At a time when the extrao- 
tion of gold in England occupies so much attention, the following 
a t of the pr of silver in England may prove interesti 
An immense silver mine was worked in the vicinity of Aberystwith, 
in the reign of Elizabeth, by which a company of Germans enriched 
themselves ; after whom Sir Hugh Middleton accumulated 20001. a 
month out of one silver mine at Bwich-yr-Eskir, by which produce he 
was enabled to defray the expense of bringing the New River to Lon- 
don. After him, Mr. Bushill, a servant of Sir. Francis Beacon, 
gained from the same mine such immense profits, as to be able to 
present Charles I. with a regiment of horse, and to provide clothes for 
his whole army. Besides this he advanced, as a loan to his Majesty, 
no less a sum than 40,000/., equal to at least four times the amount 
of the present currency ; and he also raised a regiment amongst his 
miners at his own charge. 





LUMBERING ON THE Line oF THE Granp TrunkK RalLway.—The 
railway to Montreal has turned the forests along its line into gold. 
One of the leading and one of the earliest objections urged against the 
plan of the railway from Portland to Montreal, was the character of the 
country through which it was to pass. ‘‘The howling wilderness,” 80 
graphically depicted in the speeches of the friends of some of the rival 
lines, has been found, but instead of proving any discouragement to 
its friends, turns out a noble business for the railway. A timber 
township furnishes more business for the road than three ordinary 
farming townships of equal extent under good cultivation 


Susstiture ror Gutra Percna, &c.—M. Sorel, C.E., of Paris has 
patented some improved compositions to be employed as substitutes for 
caoutchouc, gutta percha, and certain fatty bodies. The principal 
bases of these compositions are the following substances :—Colophony 
or common resin, bitumen or natural pitch, or the pitch obtained from 
gas-works, fixed resin eils, gutta percha, hydrated lime, and water. 
The above substances are employed (by weight) in about the follow- 
ing proportions :—Colophony, 2; pitch or bitumen, 2; resin oil, 8; 
hydrated lime, 6; gutta percha, 12; water, 8; pipeclay or other like 
argillaceous earths, 10. 





Remarkable Temperature at Toronto during July. 


This month has been not only the hottest July, but absolutely the 
hottest month recorded. The mean temperature has been 72°-5, which 
is 8°83 above that for August, 1848, the next highest of the whole recorg’ 
By an inspection of the additional column in the Comparative Table, 
it will be seen that this July is no less than 6°-8 above the mean July 
temperature; an enormous excess, rendered more remarkable by the 
fact, that hitherto July has been the month of the whole least liable to 
extreme variations. The column containing the variations of the seve- 
ral days from the normal temperature for each day shows, that only four 
days have been below the normal, all the rest being above. The 3rd 
day is nearly the hottest that has ever been recorded, having reached 
81°-3 which is 16°-2 above the mean of that day, and only 0°-7 below 
July 12th, 1845 (while it is 2°.5 above July 12th, 1849, the two highest 
previously). Notwithstanding this excessive temperature, the amountof 
rain fallen is above the averag>, and the number of times that thunder 
or lightning have occurred is also considerable. 





*,* In the Register for June (see August Number), read Comparative Table for Jun, 
instead of May. 
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SCIENTIFIC INTELLIGENCE. 


Monthly Meteorological Register, at the Provincial Magnetical Observatory, Toronto, Canada West.—July, 1854. 
Latitude, 43 deg. 39.4 min. North. Longitude, 79 deg. 21. min. West. Elevation above Lake Ontario, 108 feet. 
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est Barometer 29-885, at 8 a.m. on 13th ) Monthly range: 
Lowest Barometer 29-308, at 4 p.m. on 4th f 0-577 inches. 
Highest registered temperature 98°-0, at p.m. on 19th ) Monthly range: 
Lowest registered temperature 42°, at a.m. on 12th 55°-5. 

Mean Maximum Thermometer 84°-79 ) Mean daily range: 
Mean Mini Ther HEP. even coveee 58°46 26°-33. 
Greatest daily range .44°-5, from p.m. of 4th to a.m. of 5th. 
Warmest day Mean temperature Difference, 
Coldest day . 13th. Mean temperature 61°-98 f 19°-34. 
Greatest intensity of Solar Radiation, 106°-4 on 8rd,p.m.) Range, 
Lowest point of Terrestrial Radiation, 88°-2 on 12th, a.m. 68°-2. 


Aurora observed on 4 nights: viz. on 8rd, 10th, 22nd, and 24th. 
Possible to see Aurora on 26 nights. 
Impossible to see Aurera 5 nights. 
ing on 9 days. Raining 28-7 hours; depth, 4-805 inches. 
wor Storms occurred on the 4th, 8th, 11th, 19th, 20th, 22nd, 29th, 
st. 
Sheet Lightning, not accompanied by thunder or rain, observed on the 
14th, 15th, 16th, 18th, 2ist and 25th. 
Hailstones and irregular pieces of ice fell during the thunderstorm on 
the 4th, at 4.30 p.m. 





H. M. 
onthe 4th, in 2.30 there fell 0.895 inches on the surface. 
“ 19th, «8.30 1.185 “ “6 
* 20th, 0.20 « 0.640 “6 “6 
66 22nd, 0.22 * 0.565 “ “ 


Sum of the Atmospheric Current, in miles, resolved into the four Cardinal 
directions. 
North. West. 
76°23 1040-80 
Mean direction of the Wind, W 32° S. 
Mean velocity of the Wind, 4-26 miles per hour. 
Maximum velocity, 26.4 miles per hour, from 10 to 11 a. m. on 26th. 


Heavy Rain 


South. 
1110-08 


Fast. 
823-43 


Most windy day, the 26th; mean velocity, 12°84 miles per hour. 

Least windy day, the 8lst; mean velocity, 1:06 “ “ 

The yelocity of the wind from 4h. 35m. to 4h 41 p.m., during the 
thunder storm on the 4th, equalled 6.8 miles, being at the rate of 
68.0 miles per hour, and on the 8th from 5h. 26m. to 5h. 48m. p. m. 
it attained the rate of 33.9 miles per hour. 

10th. Beautiful band of Auroral light from 9.20 to 10.50 p. m., rising 
from W horizon, passing through 8 Leonis in the West, a Corone 
Borealis in zenith, and bounded on its northern edge towards the east 
by a Hercules. This band was very remarkable from its fixity of 
position. 


Comparative Table for July.* 
Rain. 








Temperature. l 
Max. | Min. 
jobs’ vd. |obs’ vd. Range. ps, Inch. 











5-270 
8-150 
3-050 
4-605 
2-815 
2-195 
2°895 
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NOTICE TO MEMBERS. 


ARRANGEMENTS have been made by the Councrt for the admission of Members to the Reading Room of 
the Institute every Saturday evening, from six to nine o'clock. Any Member may introduce two Gentlemen to } 
the Reading Room, entering their names in a Book provided for that purpose. 


‘ 7 nvr 
HEARN & POTTER, 

(FROM DOLLOND’S,) 
ff ATHEMATICAL INSTRUMENT MAKERS AND OPTICIANS, 54, Kixe Street East, Toronto, 9 
\I Importers and Manufacturers of THEODOLITES, LEVELS, MARINE COMPASSES, and all kinds of 7 
SURVEYING and OPTICAL INSTRUMENTS. Repairing and Adjusting on the Premises. a 
AGENts for the Sale ot SANG’S PLATOMETER, or Instrument for calculating Areas. See Canadian ; 
Journal, pages 305 and 310, . 


THE ROCHESTER UNION SCALE WORKS. 
G. B. HOLLAND & CO, 


117, KING STREET EAST, 


GENTS in Canapa for the above Works, have just received, and offer for Sale at the Manufacturerail 
A prices—COAL, HAY, and CATTLE SCALES; PORTABLE PLATFORM Do. ; COUNTER SCALES, 
all sizes; LETTER COPYING and SEAL PRESSES; SUGAR MILLS and WAREHOUSE TRUCKS 
and will furnish, at short notice, RATLROAD TRACK and DEPOT SCALES. 

Toronto, March 23rd, 1854. 


ALCOTT & BROTHERS, 
(ROCHESTER,) 


T)ATENTEES and MANUFACTURERS of LOCOMOTIVE, LIGHTHOUSE, STEAMBOAT, and 
VESSELS’ SIGNAL LAMPS. For Sale by their Sole Agents for Canada West, 


Toronto, March 2 23rd, 1854. G. B. HOLLAND & baat 117, King Street East. 


Sueeeeinenine J. G JOSEPH, 


56, KING STREET EAST, TORONTO. 


CONSTANTLY ON HAND, 

“TFT YDROMETERS, SACCHROMETERS, BAROMETERS, and THERMOMETERS, TELESCOPES) j 
H and MICROSCOPES, SPECTACLES to suit all sights, and a general assortment of THEODOLITES, 
TRANSITS, COMPASSES, DRAWING INSTRUMENTS, and SCALES. All the above articles made andl 
repaired. Workmanship warranted. 


/ 


WANTED. 


OWING to a demand for the first volume of the Canapran Journat, and several of the Back Numbers having run out, 
Original Price will be cheerfully paid to persons wishing to dispose of the PT — 


24 Numbers of the Journal for Janus ary, 1853. | 14 Numbers of the Journal for May, 1853. 
30 do do. February, do. 3 do do June, do. 
24 do do March, do. 8 do do July, do. 
10 do do April, do. | 


A. H. ARMOUR & Co., Toronto. 


ANNUAL SUBSCRIPTION, 1854, AND ARREARS. 
Members who have not paid their Subscription for the present year, which became due on the 1st of Januaryy 


are requested to pay the same forthwith, as well as previous Arrears, either to D, CRAWFORD, Esq. 
the Treasurer: cr JAMES JOHNSTON, the Assistant Secretary, at the Rooms of the Institute. 
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Geology of Western Canads.—No. II.* 


(From the Report of Alex. 
Geologist, dated Montreal, January 18 19.) 


Murray, Esq., Assistant Provincial 


WESTERN AND HURON DISTRICTS. 


General De scription of the Coast. 


Of the east side of the promontory separating Georgian Bay 
from the main body of Lake Huron, a genera! description 
was given in the Report of last year. The west side is 
by characteristics similar to those which in the same Report 
were stated to belong to the south side of the great Manitoulin 
Island. At all parts from Cape Hurd to Riviere au Sable 
north) the coast is low, rocky and rugged, and seantily clothed 
with a dwarfish growth of evergreen trees. It is deeply in- 
dented by numerous bays and crecks, and at intervals, bound 
by groups of small, low and usually barren islands of limestone. 


As is the case on the southern shores gf the Manitoulins, these 


marked 


* bays, though frequently capacious, rarely constitute good 


harbours, the approach to thein being at times extremely dan- 

rous, even for vessels of small draught, owing to the shallows 
which extend for a long distance out into the lake, consequent 
upon the low westerly dip of the calcareous strata composing 
the promontory. Safe and commodious places of resort, how- 
ever, for vessels navigating the lake, are not altogether wanting, 
and among these probably the best is the harbour of Tober- 
mory, near Cape Hurd, well known to most persons who have 
frequented this part of the coast. Boats can find shelter in 
many places, either in coves or creeks, or among the islands, 
and at the mouth of the Riviére au Sable (north), there is an 
excellent boat harbour, but a sand-bar at the entrance effec- 
tually prevents the admission of vessels drawing over three feet. 

Losing its rocky nature, a decided change takes place in the 
character of the coast, at the Riviére au Sable (north), about 
the mouth of which, and for several miles south, sand dunes 
prevail; and farther on, a beach of sand, strewed over in parts 
with boulders, extends some distance beyond the Sauguine. 
Between the two rivers there is no harbour of any description, 
and with strong northerly or westerly winds, it is next to 
impossible to effect a landing, in consequence of the barriers of 
boulders which lie along the shore at considerable distances 
from the land, the shallowness of the approach, and a heavy 
surf which rolls in from the lake. Bordering the lake along 
the sandy tract there is no amelioration in the timber, which 
consists for the most part of a mixture of inferior evergreens, 
with small white birches and cedars, until approaching the 





*In the August number of this Journal we published a Geological 
Map of a considerable portion of Western Canada, by W. E. Logan, 
Esq., F.R.S. & G.S., Provincial Geologist. We now propose to furnish 
monthly abstracts of those portions of the Geological Reports which 
describe the physical structure of the country comprehended within 
the limits of the Map. We are induced to adopt this method of dis- 
seminating information respecting the Geology of Canada, not only on 
account of its intrinsic value, but also because it is a matter of extreme 
difficulty to meet with copies of the earlier Reports, in consequence of 
the destruction of the reserve during those disastrous conflagrations 
Which destroyed the Parliament Buildings at Montreal and Quebee. 
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Sauguine, where a gradual but evident improvement in the 
nature of the soil is indicated by the more frequently reenrring 
presence of good sized pines, accompanied with maple, elm and 
birch. The mouth of the Sauguine affords a good harbour for 
boats and small craft, but as is the case with all the rivers of 
the coast, a bar is formed across its entrance, over which a 
heavy sea breaks when the wind is at all strong from any point 
between south west and north: its entrance, under such cir- 
cumstances, is difficult, and attended with considerable danger. 
At a very short distance up from its junction with the lake, the 
river becomes rapid and is no farther navigable except for 
canoes or small boats, and rapids occur at intervals to the 
highest part we reached, which might be about five miles from 
the mouth. In these five miles the river flows between banks 
of clay, gravel and sand, frequently rising boldly to heights of 
between twenty and a hundred feet over the water; the surface 
of the country on both sides is flat or gently undulating, and 


while in many parts it bears a heavy growth cf pine timber, in 
others it yicl Is maph > elin, ash, and « ther hardwo xl trees of 
good size. About two miles from the mouth, on the right 
bank of the river, there is an Indian settlement, from which a 
portage has been cut across the peninsula to the Indian Village 
of Neewash, at the head of Owen’s Sound. The territory to 
the North of the portage being exclusively an Indian Reserve, 
remains in its primeval state of wilderness; and with the ex- 
ception of 2 building which was raised some years ago by a 
fishing company at Gaheto, or Pishing Island, there is not a 
single dwelling house on any part of the ecast all the way to 
» Hurd, a distance of nearly sixty miles. 
ollowing the coast south from the Sauguine, the land is lew, 
with a beach alternately of sand and boulders, for about six or 
seven miles, beyond which occasional ledges of rock appear, 
until reaching the Little Pine River, which enters the lake to 
the south of Point Douglas. Beyond the Little Pine River 
the land becomes more elevated, and the character of its forest 
proclaims a still further improvement in the soil. At the out- 
let of'a stream, dignified, though a mere brook, with the name 
of the Big Pine River, in which the epithet Big, however, is 
probably intended to qualify the wood rather than the water, 
the surface is thickly grown over with pine, of large size, and 
before reaching Point Clark, some nine miles farther, the in- 
terior consists chiefly of excellent hardwood land. A beach of 
fine sand skirts the shore for the whole distance. From Point 
Clark, the coast which, from the mouth of the Riviére au Sable 
(north), has a general bearing about S.W. by W., turns due 
south, and maintaining this course to Port Frank, in the 
Township of Stephen, a distance of fifty miles, presents to the 
lake, in almost all parts, steep and lofty cliffs of clay, the sum- 
mit of which spreads back into an extensive level country, 
producing a luxuriant vegetation of the heaviest description of 
hardwood trees. At Port Frank the trend of the coast changes 
to south west, and again with the adjacent country becomes 
sandy, presenting innumerable sand dunes, which extend several 
miles back, and in many instances rise to the height of a 
hundred feet and more over the surface of the lake. This 
character prevails to the mouth the Riviére au Sable (south,) 
and beyond it to within a short distance of Cape Ipperwash or 
Kettle Point, which is about fifteen miles from Port Frank. 
Kettle Point displays a few flat rocks coming to the water’s 
edge, but beyond it a fine sandy beach, with high cliffs of clay 
rising at a short distance back, hold the coast line to within 
two miles of the entrance of the St. Clair River, where the 
country again appears to assume an arenaceous character. 
In the direction. in which we proceeded along this coast, 
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settlements first appear a short distance to the south of Point 
Clark, the forest being here and there indented with extensive 
clearings which*increase in size and number, approaching 
Goderich. South from Goderich the principal settlement we 
observed was at Bayfield River, but the rest of the coast between 
that river and Port Sarnia, on the St. Clair, is as yet but thinly 
peopled. Kettle Point and the neighbourhood are still, I un- 
derstand, in the possession of the Indians, and are in con- 
sequence but little cultivated. 

With the exception of Goderich harbour, at the mouth of 
the Maitland River, and the basin at the exit of Riviére au 
Sable (south,) there is not a single place of security for any 
description of vessel between the River Sauguine and the St. 
Clair. Small boats, I was informed, could enter Big Pine 
Brook, but no craft of larger size. There are no islands, no 
coves, no accessible brooks or streams, and with strong winds 
from the south, west or north, it is difficult, if not impossible, 
to land boats with safety. At many points the water is very 
shallow and large boulders often lie at a long distance out in 
the lake, while a very heavy sea breaks every where along the 
coast. 

Distribution of the Rock Formations. 

The rocks exhibited upon that part of Lake Huron now 
under consideration, are portions of the whole suite of fos- 
siliferous deposits between the Trenton Limestone (using the 
New York nomenclature,) at the base, and the Hamilton Group 
at the summit, both inclusive ; the superposition, in ascending 
order, being as follows : 

. Trenton Limestone, 
. Utica Slate, 
- Loraine Shales, 
. Medina Sandstone and Marl, 
- Niagara Limestone, 
. Onondaga Salt Group, or Gypsiferous Limestone and Shale, 
. Corniferous Limestone, 
. Hamilton Group. 

I. TRENTON LIMESTONE. 

As already remarked in former Reports, the Trenton Lime- 
stone occupies the whole of the Peninsula between Matchedash 
and Nottawasaga Bays, and the group of islands lying off its 
extremity, consisting of the Giant’s Tomb, Hope, Beckwith and 
Christian Islands. At the head of Matchedash Bay, near the 
entrance of the Cold Water River, the limestones are found 
with a narrow band of green sandstone below them, resting un- 
conformably upon gneiss, and from that spot a nearly straight 
line drawn down the Bay to the Giant’s Tomb, would mark the 
lower boundary of the formation, the limestone being seen out- 
crepping at intervals on the south west shore, while the islands 
and mainland on the opposite side display nothing but the 
older rock in its various granitic and syenitic aspects. The 
upper members of the Trenton formation were found about 
eight miles west from Nottawasaga River at McGlashan’s Mills, 
at Hurontario in the Township of Nottawasaga, at the little 
islands, called the Hen and Chickens, and on the coast in the 
N.W. corner of the Township of Nottawasaga, where they were 
seen to pass below the Uticaslate. The tranverse breadth of the 
formation is thus about thirty miles, and its thickness, suppos- 
ing the dip to be to the south-westward at the rate of thirty feet in 
a mile, would be 900 feet. But it is not unlikely that it may 
be affected by very gentle undulations and it would therefore 
be scarcely safe to state the probable amount at more than 600 
to 700 feet. The arenaceous portion of the formation, distin- 
guished by the New York geologists as the Calciferous sand- 
rock, is usually found at the base, and beds more or less sili- 
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cious occur at intervals throughout the whole thickness. Green 
calcareous and argillaceous shales are also frequently met with, 
usually holding numerous fossils, and alternating with beds of 
good limestone; the pure limestones are sometimes of a buff 
color and very fine texture, in which case fossils are scaree, 
those in such instances most prevalent, being small fucoids 
generally replaced by calcareous spar, running through the beds 
vertically to the plane of stratification. Other beds are gray in 
color, granular and crowded with fossils. Among these beds 
some hold the tail of a trilobite (/sotelus gigas) in great 
abundance, while others are almost exclusively composed of the 
remains of aspecies of Leptena. The fossils observed to prevail 
throughout the formation were several species of Leptena, 
Cypricardia, several spiral univalves, orthoceratites, trilobites, 
chiefly Jsotelus gigas, encrinites, corals and fucoids. 

In the variations in mineral quality in different parts of the 
formation, some beds are so very arenaceous and hard as to be 
altogether unfit for burning into lime, or where not too silicious 
fur such a purpose, the lime assumes when slacked such a dark 
yellow color as to unfit it for white-washing, while it permits 
but a small admixture of sand in forming mortar. Other beds 
on the contrary are uncommonly free from silicious matter, and 
are then often bituminous, and sometimes have a slightly argil- 
laceous aspect. The lime from these beds is of excellent 
quality. 

II. UTICA SLATE. 

Black bituminous shales come to the surface on the coast of 
Nottawasaga Bay, in the fourth concession of Collingwood, with 
beds of close-grained, dark-brown bituminous limestone inter- 
stratified. ‘The limestones contain fossils, but by no means in 
such abundance as the shales, which are uncommonly pro- 
ductive, the prevailing fossil being the tail of the Jsotelus gigas, 
which greatly predominates, but is accompanied by 7'riarthus 
beckii, Orthis, Lingula, Orthoceras and Graptolithus. 

HI. LORAINE SHALES. 

The first exposure of the formation we met with on our route 
along the coast was near Cape Boucher, in Nottawasaga Bay, 
where cliffs rising abruptly to the, height of 150 feet, present 
sections of buff or drab-colored argillaceous shales, interstratified 
with thin beds of gray yellow-weathering sandstone. It next 
makes its appearance at Point Rich, and continues exposed, in 
a high nearly vertical cliff, thence to Point William, where we 
found blue and drab-colored argillaceous shales, with thin alter- 
nations of calcareous sandstone and thin beds of limestone. 
The upper part of the formation was observed in a cliff about 
100 feet high at the head of Owen’s Sound, immediately over 
the steam-boat wharf, where the base of the precipice displayed 
shales of a similar character to those at Point William, which 
were overlaid by hard beds of gray or brownish yellow- 
weathering silicious limestone capping the summit. Portions 
of the formation are seen at Cape Commodore, on the islands 
opposite to Colpoy’s Bay, at Cape Croker, and other parts of 
the coast, until reaching Cabot’s Head, where they were ob- 
served to pass below the Medina rocks, as noticed in the Report 
of last year. Ifa straight line were drawn from Point Rich to 
Cape Croker, to represent the outcrop of the base, the formation 
would have a breadth of about twenty miles at Owen’s Sound, 
which, at the supposed slope of thirty feet in a mile, would give 
a thickness of about 600 feet. 

Fossils are found in vast abundance, but unequally distributed 
through the formation. In the section near Cape Boucher they 


consist chiefly of stems of encrinites and pentacrinites and also 
fucoids, shells of. all kinds being very scarce. 
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William shells are more plentiful, but not in great abundance, 
while at Cape Croker and Cape Montresor various species of 
shells occur in great numbers, in addition to encrinites, corals 
and fucoids. In the hard beds at the top of the formation, in 
Owen’s Sound, we met with numerous fossils ; they were prin- 
cipally small shells and corals, and the forms having been re- 
placed by silica, while the imbedding matrix is calcareous, they 
were weathered out in relief on the exposed surfaces, being 
precisely in the condition in which similar remains were found 
in the upper beds of the same series last season, at Cabot’s 
Head and in the Grand Manitoulin Island. The species of 
Pterinea (P. carinata) which appears to be peculiarly char- 
acteristic of this series of rocks, is found more or less abundantly 
in different parts throughout the whole vertical thickness, and 
in great numbers at Point William, Cape Croker and Cape 
Montresor. 

Concretionary nodules of calcareous quality, usually assuming 
spheroidal or sub-spheroidal shapes, are thickly scattered through 
the shales in some parts of the formation, and were observed 
in particular among the rocks in the neighbourhood of Cape 
Boucher. 

The materials of economic importance observed associated 
with the Loraine shales, were stones fit for building, for tiles 
and flagging, with limestone and clay. For building, the hard 
beds at the top of the series, are of tolerably good quality, when 
the layers are not too thin, which however they frequently are, 
and some of the calcareo-arenaceous bands might be used for a 
rough description of tiles and flagging ; but the material is of 
an inferior quality for either purpose. There are very few beds 
fit for burning into lime; an occasional one, however, is met 
with among the blue and drab shales. When not too calcareous, 
the clays derived from the disintegration of the shales constitute 
material of good quality for brick making. Gypsum is reported 
to have been found in the formation near Cape Commodore, 
but the only specimens of it met with by me occurred in small 
isolated masses of no economical importance, being such as are 
known to exist in the formation elsewhere. 


IV. V. MEDINA SANDSTONE AND NIAGARA LIMESTONE. 


A bold precipitous escarpment marking the outcrop of the 
Niagara limestones, was traced along the coast during the season 
of 1847, from Cabot’s Head to Colpoy’s Bay. Southward from 
the bight of this bay, the escarpment leaves the coast, but main- 
taining some degree of parrallelism with it, sweeps round to- 
wards the heights over Cape Commodore, whence it runs nearly 
due south, keeping two or three miles distant from the west 
shore of Owen’s Sound, until reaching the line between the 
Townships of Derby and Sydenham, about three miles south of 
the village of the latter name at the head of Owen’s Sound, 
where it strikes to the south-eastward and crosses the Owen's 
Sound road. The subjacent formation was not exposed at any 
part that we visited south of Colpoy’s Bay, being concealed by 
detritus and forest trees, but the soil at the base of the Niagara 
escarpment was frequently observed to be of a red color and 
marly quality, leaving little doubt that it was derived from the 
immediately proximity of the marls of the Medina group. 

The upper part of the Niagara limestones, which constitutes 
the south shores of the Manitoulin Islands, strikes from Horse 
or Fitzwilliam Island across to the Isle of Coves, then to Cape 
Hurd, whence it holds the coast and adjacent islands to Chiet’s 
Point and the Riviére au Sable (north;) from this, striking 
into the interior, it is no more seen on the lake. Rocks be- 
longing either to the summit of this or to the base of the sue- 
ceeding superior formation were seen at Galt, on the Grand 
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River, and beds belonging to the Niagara Group, were observed 
occasionally coming to the surface, on the road between Galt 
and Dundas, but the country north of Galt, and between it and 
the mouth of the Riviere au Sable (north,) has not yet been ex- 
amined, and I am unacquainted with the details of the geo- 
graphical boundary of the summit of the formation in the in- 
terval, which is nearly a hundred miles. 

Numerous fossils were observed in the Niagara limestones, 
but the variety was not great except among the corals, which 
were of many different species. The most characteristic shell 
was a DPentamerus, which extended through the whole for- 
mation, but was most abundant near the top; Huomphalus aud 
other spiral genera were met with; a large bivalve of a new 
genus occurred in great numbers at Galt, associated with en- 
tamerus.* Among the thin-bedded limestones at the base of 
the formation (corresponding probably with the Clinton group 
portion of it,) some surfaces were thickly covered with organic 
remains, an Afrypa and a small turbinated shell chiefly pre- 
vailing.  Trilobites, orthoceratites, corals and fucoids also, 
though in less abundance, were observed in this portion, but 
principally in one place near Cape Chin, on the south side ot 
Dyer’s Bay. 

The Niagara gronp is fruitful in excellent materials for build- 
ing and lime burning. At Galt white limestone occurs of a 
beautiful and enduring quality for architectural purposes, for 
which it is extensively quarried from beds nearly horizontal, 
varying from one to three feet thick, and blocks may be obtained 
of almost any required size without much difficulty; the stone 
burns also to an excellent lime. At Owen’s Sound, about two 
miles 8. by E. from the village, there are unworked strata of 
white or pale grey limestone ; the upper beds are from two to 
four feet thick, the lower ones occasionally over twelve feet, 
being all very massive ; the upper beds could be quarried to an 
almast boundless extent, and would yield an excellent building 
material ; the lower beds are likewise fit for building purposes, 
but being the base of an abrupt escarpment could not be ex- 
tensively quarried; large loose masses, however, skirt the es- 
earpment, and these might be made available fora great length 
of time. All the beds would stand the weather well ; many of 
them have occasionally been burnt by the settlers, and are said 
to make an excellent quality of lime. Materials of much the 
same sort would be found all the way to Cabot’s Head. On 
the Riviére au Sable (north,) about a mile and a half or two 
miles from its mouth, there are seme pale greenish-blue lime- 
stone beds, one of them darker than the rest, which would all 
be fit for building purposes ; the stone appears to resist the dis- 
integrating influences of the weather well, but it turns under 
them to a blackish color. The beds are from eight to eighteen 
inches, and even two feet thick; they are divided by parallel 
joints into rhomboidal forms, and would afford blocks of any 
required size. At Chiefs’ Point there is a limestone which 
presents a white or pale gray color on fracture ; it has a rough 
pitted exterior surface, and weathers to a dark brown approach- 
ing to black; the beds are massive, ranging from two to four 
feet in thickness; parallel joints intersect them, and they could 
easily be quarried, and afford a very substantial building stone : 
most of the beds are supposed to be fit for burning into lime. 





* Since Mr. Murray’s examination of the rocks at Galt, Mr. Hall, of 
New York, has visited the spot, and in addition to the new bivalve, 
above mentioned, to which he proposes to give the name of Megalamus 
Canadensis, he has met with other shells, two of which he recognises 
as belonging to the Onondaga Salt Group, or Gypsiferous Limestone, 
and he is disposed to class the Galt rocks with that formation.— 
W. ELL. 
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Lyell Island and the Fishing Islands give a stone precisely 
similar to that of Chiefs’ Point and under exactly similar cir- 
cumstances ; and so indeed does nearly the whole coast to Cape 
Hurd, on which the roc Ks s, running on the strike, are exposed 
nearly the whole way. Hitherto the only trial that hai as been 
made of this part of the formation is on one of the Fishing 
Islands, where a house, to which allusion has already ce made, 
was construeted some years ago by a fishing company for the 
superintendent. 


Biographical Notice of Sir Roderick Murchison.* 





Sir 


Roderick Murchison was born on the 19th of February, 
at T's aradale, a picturesque estate on the Beauly Loch, 
and was the eldest son of Kenneth Murchison, Esq., of Tara- 
dale, by the sister of General Sir Alexander Mackenzie, Bart., 
of Fairburn, in the same county, a distinguished officer, who 
was second in command at the capture of, the Cape of Good 
Hope, in 1795, and subsequently served in the Mediterranean. 
The Murchisons derive their descent from Colma, ( subse quently 
M’Colmans,) the son of Anselm, 2 son of Ryan, Kine of Ulster, 
who had been driven from his country by the Danes. One of 
the M’Colmans, called Murdo or Murcho-du, settled in Ki: itail, 
in Ross-shire; but the family fell into comparative poverty: 
One of his descendants, John Murchison, the great grandfather 
of our author, who held 2 Major’s commission in King James’s 
army, fell, at the age of * thirty -five, in the battle <aeenete. 
His evrandson Kenneth, our author’s father, born in 1752, wa 
educated for the medic al | rofession, and held lucrative sachet 
ments in India. He v ast t! 1¢ friend of Hastings, Impey, and 
Sullivan; and after his return to Europe he purchased the 
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estate of Taradale from his maternal uncle, Mr. Mackenzie of 


Lentron. [ft is a curious circumstance that ho kept -journals 
written in Gaelic and in the Greek character,—a fact which 
may probably have been known to Macpherson and John 
Home, who had at one time propesed to have the poems of 
Ossian printed in the same character. Having, on account of 
his health removed to England in 1794,—he died at Bs athamp- 
ton, near Bath, in 1796, in the forty-fourth year of his age. 
Inheriting the martial spirit of his uncle, young Murchison 
chose the proiession of a soldier, and while imbibing the first 
elements ye learning, at the school of Durham, under Dr. 
Britton, to which he went jn 1799, he exhibited among his 
school-fellows that daring spirit and recklessness of danger 
which so well harmonizes with the ambition of milit: ry sien n- 
ture. On one occasion he performed, to the wonder of his 
school-fellows, the hazardous feat of getting outside of the 
balustrade of the great tower of the ‘cathedral, and seating 
himself on a corner spout projecting from a dragon; and at 
another time he began his career of subterranean ¢ xploration 
by crawling, as we hav e heard him say, in the society of rats 
not yet fossilized, along the conduitwhich begins at the Water- 
gate and terminates at the river Wear, where he was received 
with open arms by his admiring school-fellows. 

rom the grammai-schoocl of Durham he we nt, in 1865, to 
the Military College of Marlow, where he remained til] 1807, 
when, at the age of fifteen, he got a commission in the 36th 
regiment of foot. By the interest of his uncle, Sir Alexander 
Mackenzie, he was transferred to the University of Edinburgh 
to pursue his studies, at a time when he had a recruiting party 
under his orders in the town. He 1 was boarded in the. house 
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of Mr. Manners, then bookseller, and librarian to the Faculty 
of Advocates, where he had among his associates the late M, 
Schwertzkoff, who died when Russian Minister at Florence, 
and the present Sir Thomas Birch, M.P. for Liverpool, and 
private secretary to Lord Melbourne when his lords ship was 
Chief Secretary in Ireland. Our young Ensign does not seem 
*to have drawn much wisdom frem the Modern Athens, or to 
have xequired, in his University studies, any knowledge in 
those branches of science to which he was afterwards devoted. 


After he had joined his regiment at Cork, in the winter of 
180%, it was moved to Fermoy, when it was suddenly ordered 
to embark for Portugal under Sir Arthur Wellesley. After 
the army landed at Lisbon and advanced into the interior, he 
was present at the battle of Roleia, where General Laborde was 
defeated on the 17th August; and he carried the colours of 
his regiment, the 36th, when it so nobly distinguished itself 
et the battle of Vimiera on the 21st of August. Sir Arthur's 
despatch specially recommended Colonel Burne, who com- 
manded the 36th, and, what was unusual, he devoted a whole 
paragraph to the praise of the regiment. Having observed the 
brilliant charge oad by General (afterwards Sir Ronald) 
Ferguson's brigac le, of which the 36th formed the right, and 
noticed the manner in which they captured the enemy’s guns, 
and drove them across 2 moor away from their main body, Sir 
Arthur followed them at a gallop from the centre, where he 
had repulsed Junot in person, and reached them only at a 
hamlet where the French were rallying in their front. At 
this moment our author’s brother Ensign was shot. In the 
confusion and din of the fight, a shrill voice was heard, 
‘«‘ Where are the colours of the 36th ?’.—*“ Here, Sir!” replied 
the young Ensign. The regiment was immediately halted, 
and the welcome sound of “ Very well, my boys,” conveyed 
the satisfaction of their distinguished chief. Our limits will 
not permit us to follow our young soldier in his military career 
in the Peninsula. He accompanied the army in its advance to 
Madrid through cold and snow to meet Soult; and after its 
retreat, and junction with Sir John Moore, he was present at 
the battle of Corunna, and shared in all the dangers of that 
unfortunate event. He was subsetyuently removed to the staff 
of his uncle, General Sir Alexander Mackenzie, in Sicily, and 
afterwards served in the Mediterranean at the siege of Cadiz, 
and in Ireland as a captain in the Inniskilling or 9th dragoons. 
Awid the excitements and dangers of war, the germ of science 
which Nature had planted within him had not yet shown its 
peaceful foliage, and, though his eye dwelt on the fine gorges 
and rugged outlines of the mountain ranges between Spain and 
Portugal,—on the masses of granite in the famous pass of 
Guadars “mima,—he was not aware that he was treading upon 
Silurian pavements, which, in other countries, it was to be the 
business of his life to explore. 


In 1815 he married the only daughter of General Hugonin, 
lady of congenial taste and great accomplishments ; and, 
considering the married state as incompatible with the duties 
required from a soldier, he leit the service, and sought for 
amusement and instruction in foreign travel, and, when at home, 
in the cecupations of the sportman and fox hunter. Destined, 
however, for higher objects, it required only the voice of affee- 
tion and friendship to remove him to more rational and more 
congenial pursuits. Herself a good florist and botanist, Lady 
furchison attracted him to scientific studies, and having thus 
been initiated into the temple of knowledge, it was not difficult 
to fix him at its shrine. When in com] winy with Sir Humphry 
Davy, and engaged with him in ficld-sperts at the hospitable 
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mansion of the late Mr. Morritt of Rokeby, he was encouraged 
by that eminent chemist to devote himself to science, and, at 
his advice, attended the Lectures at the Royal Institution. 
Here he acquired his first lessons in science between 1822 and 
1824, and having been elected a member of the Geological 
Society in 1825, he at once entered upon the duties of a prac- 
tical geologist. In the following year he was admitted a Fellow 
of the Royal Society, and thus took his place among the phi- 
losophers of England. 

After examining the Brora coal in Sutherlandshire, and 
showing that it was a member of the Oolitic series, and equal 
only to the impure coal of the Oolite of Scarborough and Whitby, 
our author visited the Highlands in the following year with 
Professor Sedgwick, when they succeeded in showing that the 
primary sandstone of Macculloch was nothing more than the 
true old red sandstone. 

Thus prepared by his geological studies at home, our author, 
accompanied by Lady Murchison, set out in 1828, along with 
his distinguished friend Mr. Lyell, to study the extinct volea- 
noes of Auvergne, and the geology of the north of Italy. In 
this tour they visited Paris, Avergne, the south of France, 
Nice, and Turin. The results of this diversified journey, which 
Mr. Lyell by himself extended to Rome, Naples, and Sicily, 
were partly published in his “ Principles of Geology,” and 
partly in three Memoirs, the joint production of the two 
geologists. These Memoirs were on the excavation of Valleys, 
as illustrated by the volcanic rocks of Central France, on the 
tertiary strata of the Cantal, and on the tertiary fresh water 
strata of Aix, in Provence. 

After separating from his companion, who contiued his 
journey to the South, our author crossed the Alps from Venice 
and Bassano, and in the journey he discovered a key to esta- 
blish the order of sequence of the Jurassic or Golitic and 
Cretaceous rocks, and the Tertiary strata which overlap them ; 
and having in 1829 visited the same mountain chain in the 
following year, along with professor Sedgwick, and again in the 
year 1830 by himself, he was enabled with the assistance of 
his friend, to publish a Memoir in the Geological Transactions 
on the structure of the Eastern Alps, accompanied by a Geolo- 
gical Map of the chain. 

After these explorations of the Alps, Sir Roderick directed 
his attention to the geology of his own country. He had been 
led by his friend and instructor Dr. Buckland to explore the 
banks of the Wye between Hay and Builth, in the hope of 
discovering evidences of order among those masses of rock to 
which the unmeaning term of grauwacke had been applied, and 
he was thus led to study those vast and regular deposits of a 


remote age, which are most clearly displayed in that part of 


Wales and England which was oceupied by the Silures, and 
Which he called the Silurian System. After having este- 
blished the existence of the system in the counties of Shrop- 
shire, Hereford, Montgomery, and Radnor, he traced it to the 
southwest, through the counties of Brecknock and Caermarthen, 
and finally discovered the whole succession of the upper and 
lower Silurian rocks, in the sea cliffs to the west of Milford 
Haven,—the only place in the British Isles where the whole 
series, down to an unfossiliferous base is seen to be regularly 
surmounted by the Old Red Sandstone. 

These views were first published in the proceedings of the 
Geological Society and in the Philosophical Magazine, between 
the years 1832 and 1835, both inclusive; the term Silurian 
having been applied to the series in the last mentioned year. 
At that time it was believed that the great slaty masses of 
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North Wales, which had been under the survey of Professor 
Sedgewick, but whose fossils had not been made known, were 
inferior in position to the formations which had been classed, 
and whose fossils had been identified, as Silurian. This belief 
continued to be in force when the large work entitled the 
Silurian System” was published, (1889,) the supposed lower 
rocks having been termed Cambrian in 1836, by their explorer, 
Professor Sedgwick ; it being then presumed that this would 
prove to contain a distinct group of organic remains. When 
the masses, however, to which the name Cambrian had been 
given, were examined in detail by the numerous geologists of 
the Government Survey, and were thus for the first time, 
placed in correlation with the previously established Silurian 
strata, it was found that the great and apparently chaotic pile 
of Snowden, though full of porphyry and other igneous rocks, 
was nothing more than the absolute physical equivalent ef the 
Llandeilo formation of the Lower Silurian, and hence these 
gentlemen, with the entire approval of Sir H. de la Beche, the 
founder of the great national Geological Museum in the 
Metropolis, restricted the term Cambrian to the underlying 
grauwacke without fossils. When we add to these considera- 
tions the fact that Silurian fossils are alone found in what were 
called Cambrian rocks, we cannot avoid adopting the opinion 
expressed fourteen years ago in one of his anniversary addresses 
by Sir R. Murchison on his return from Russia, and which has 
since been maintained by the great body of geologists,—Conti- 
nental, American, and British,—that the so-called ‘‘ Cambrian” 
rocks which contain fossils, are merely geographical extensions 
(under those different mineral characters so admirably described 
by Professor Sedgwick) of the lower Silurian deposits of the 
typical region of Sir R. Murchison in Shropshire and the 
adjacent counties. But passing by this subject of nomencla- 
ture, the difference about which is feelingly alluded to in his 
preface by our author, we cannot view the question as affecting 
the acknowledged merits of the distinguished Cambridge Pro- 
fessor, who, whatever be the names of the rocks, will ever 
occupy the same lofty place in the history of geology to which 
his labours have so justly entitled him, and whose praises are 
emphatically recorded in the volume under review by his 
associate in many a field of research. 

Without particularly noticing the two journeys which were 
performed by our author and Professor Sedgwick in 1835 and 
1839 into the Rhenish provinces, including the Hartz district 
and Franconia on the one side, and Belgium and the Boullo- 
nais on the other, in the last of which they were accompanied 
by M. de Verneuil, we must hasten to give a brief account* ef 
the remarkable journeys which he made to Russia in 1840 and 
1841, in company with M. Verneuil, whom he invited to 
accompany him. Our geolegists reached St. Petersburg in the 
summer of 1840, and after visiting the banks of the rivers 
Volkof and Siass, and the shore of Lake Onega, they proceeded 
to Archangel, and the borders of the White Sea, and followed 
the River Dwina into the Government of Vologda. After 
tfaversing to the Volga they returned by Moscow to St. 
Petersburg, examining the Valdai Hills, Lake Illmen, and the 
banks of the rivers which they passed. Mr. Murchison returned 
to England in 1840; but having, along with M. Verneuil, 
been invited by the Emperor to superintend a geological survey 
of Russia, our two geologists travelled overland to St. Peters- 
burg in the spring of 1841, and being joined by Count Key- 








* Inthe North British Review, Edinburgh edition, vol. v. p. 183 where 
is reviewed ** The Geology of Russia in Europe,” our readers will find 
a fuller account of these journeys, and their results 
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serling and Lieutenant Koksharof, they proceeded to explore 
the Ural Mountains, the southern provinces of the empire, and 
the coal districts between the Dnieper and the Don. In order 
to render his great work on Eastern Europe as perfect as 
possible, our author alone travelled, in 1842, through several 
parts of Germany, Poland, and the Carpathian Mountains ; and 
with the same objects in view, he explored successfully, in the 
summer of 1844, the Paleozoic formations of Sweden and 
Norway. He afterwards re-visited St. Petersburg, and after 
communicating with Count Keyserling cn the subject of the 
Petchora and Timan country, which had been explored by that 
geologist, and examining some newly-discovered natural relations 
of the strata, not very distant from the capital, he returned to 
England, and completed in 1845, in conjunction with M. de 
Verneuil, that magnificent work on the geology of Russia and 
the Ural Mountains, of which we have given a full account in 
a preceding article. 

Before quitting our enumeration of the geological works of 
Sir Roderick Murchison which preceded the one now under 
review, we must notice his remarkable treatise on the Alps, 
Appennines, and Carpathians, published by the Geographical 
Society, in which, after visiting the Alps for the sixth time, he 
clearly separated the great Nummulite formation from the 
chalk and other eretaceous deposits with which it had been 
confounded. This treatise was translated and published in 
Professor Savi and Menegheiri’s work entitled Le Alpi et gli 
Apennini, in which they adopt the general views of the Eng- 
lish ceologists, and append to it the details of their own 
observations on the geology of Tuscany. In addition to the 
works we have enumerated, Mr. Murchison has published 
upwards of a hundred memoirs, a list of which will be found 
in the Bibliographia of Agassiz, published by the late Mr. 
Hugh Strickland. 

But it is not merely by his geological discoveries and 
writings that Sir Roderick Murchison has earned the gratitude 
of his country and his reputation in the world of science. 


After having for five years discharged the arduous duties of 


secretary to the Geological Society, he filled the office of presi- 
dent in the years 1851 and 1852, and 1842 and 1843. When 
the British Association assembled at York for the first time in 
1831, he was one of the few geologists that responded to the 
invitation of its founder, and fully appreciating the value of 
such an institution, he discharged the arduous duties of general 
secretary for several years, and was president of the Southamp- 
ton Meeting in 1846. In the important discussions which 
took place in the geological section he took an active part ; he 
communicated many important papers to its different meetings, 
and at Ipswich in 1851 he succeeded in establishing the new 
section of physical geography, ethnology, and philology, thus 
removing geography from the geological section, in which it 
was overborne by more popular topics of discussion. 


Not less important have been the services of Sir Roderick 
to the Royal Geographical Society, now one of the most popu- 
lar and flourishing institutions in the kingdom. When the 
Society was not in its most active state, he was raised to its 
presidency in 1844, and was re-elected in 1845; and the 
energy and talent which he displayed in promoting the objects 
of the Society are sufficiently shewn in the two printed annual 
addresses which it is the duty of the president to deliver. At 
that time the Society had no house of their own, no suitable 
apartinents for the reception of their numerous collections of 
maps and charts; and hence during the year of the Great Ex- 
hibition, in 1851, when the Emperor of Austria presented to 
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it the valuable framed maps which were exhibited in the Crys. 
tal Palace, no other place could be found for them than the 
walls of the staircase which led to their small meeting room.— 
This was not the proper condition of a society which bore the 
name of Roya/, and adjudged annually two royal medals; and 
the indifference of British Ministers to the interests of science, 
even when the nation derives from it the most palpable advan. 
tages, is well displayed in their treatment of this most useful 
institution. Sir Roderick Murehison had in 1844 and 1845, 
failed in obtaining from Sir Robert Peel any pecuniary aid, and 
when, during his second presidency in 1852, he made a new 
appeal to the nation, he might have equally failed, had he not 
proposed that the Society should repay any obligation conferred 
upon it by the Government, by “rendering one of its rooms a 
map office of the British nation, in which all persons might 
have access to maps, charts, and plans, many thousands in 
number.’ This appeal to the utilitarian conscience succeeded, 
and we believe that it was chiefly through the exertions of Mr, 
Joseph Hume that the sum of £500 was wrested from the 
national purse, never closed but against science, to enable the 
Geographical Society to receive presents from foreign sove- 
reigns, and carry on researches honorable to the nation, and 
subservient to the highest interests of its trade and commeree, 
We have reason to believe that Sir Robert Peel was ashamed 
of his illiberality to the Geographical Society. We know at 
least that after he had associated, as he did in the latter part of 
his life, with many of onr most distinguished men of’ science, 
he did more to promote its interests than all the ministers that 
preceded him, and all those, too, that have followed him as 
advisers of the Crown. Had his valuable life been spared, the 
science of England would have wanted neither money from the 
Treasury to advance its interests, nor honours from the Crown 
to reward and stimulate its cultivators. His successors have 
yet to learn as he did, the national value of education and 
knowledge, and require to be taught that if they have not the 
liberality to foster and extend the educational institutions of 
the country, it is at least their duty to maintain them, and 
especially those of Scotland, of which her Majesty is the visitor, 
in the possession of their original endowments. 

Among the other services to his country, and one for which 
his native Scotland owes him peculiar obligations, we must not 
omit the great and successful exertions which he made to pr- 
mote the Ordnance Survey of Scotland. While £850,000 was 
expended on the Ordnance Survey of Ireland, in procuring 
for that country a magnificent map on the scale of sic ¢nches to 
a mile, almost nothing was done for the map of Scotland, 
though the survey of the country commenced in the last cen 
tury. Humiliated by the reflection that Scotland stands almost 
alone in Europe as a kingdom without a good general map, and 
experiencing how much geologists and engineers were per 
plexed by the want of such an auxiliary in their researches, 
Sir Roderick roused the public attention to the fact in 1834.— 
The British association in 1834 presented to Government 4 
memorial on the subject, which was printed in 1835 by order 
of the House of Commons; and the Royal Highland Society 
and other public bodies, seconded their exertions. The apathy 
of the Government, however, to everything like science, and 
especially to Scottish interests, was not overcome even by their 
powerful influence; and a fresh agitation in 1850 was required 
to awaken the Scottish members to a due sense of the interests 
which they had unwarrantably neglect and obtained from @ 
reluctant Legislature the necessary means for carrying on a0 
completing the survey of Scotland.* A grant of £25,000, and 


* See North British Review, Fdinburgh edition, vol 
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subsequently of 35,000 per annum was made to this great 
work; but judging frcm the past, and knowing how little trust 
is to be placed in public men who have been driven to the dis- 
charge of a duty, not by the impulse of knowledge, but by an 
overwhelming pressure from without, we fear that the necessi- 
ties of war will be employed as an excuse for neglecting this 
and all the other works of peace. 

We have already had occasion, in a previous article, to men- 
tion the honours and rewards which were conferred upon Sir 
Roderick Murchison by the Emperor of Russia, in consideration 
of his services in investigating the geological structure of that 
vast empire. ‘The scientific institutions of Murope have equally 
recognised his services to science, and we find his name in the 
list of members of the Imperial Academies of Science of St. 
Petersburg, Berlin, and Copenhagen, in that of the correspond- 
ing members of the Luperial Institute of France, of the Royal 
Society of Edinburgh, of the Royal Irish Academy, and of the 
Trustees of the British Museum. In enumerating these honours, 
we may add that he has long been an active member of the Royal 
Society of London, and that he has received the honorary degree 
of M.A. from the Universities of Cambridge and Durham, and of 
D.C.L. from that of Oxford. In 1846 he received the honour 
of British knighthood—the cheap reward which an ungrateful 
country offers in exchange, to-day, for professional sacrifices 
and national benefits; to-morrow, for political subserviency 
and corruption. ‘The last service which Sir Roderick has 
performed to geological science is the publication of the work 
entitled Svduria. 


Important Improvement in the Manufacture of Iron and 
other Metals by the Introduction of a Liquid Purifier. 


The advantages derivable from this new principle (the liquid 
purifier) are being fast appreciated. | Among other establish- 
ments where the indefatigable discoverer has been, may be 
noticed the paper-mills belonging to the highest civic authority 
of the borough of Birmingham, who received him with his 
usual kindness and urbanity ; and having listened attentively 
to Mr. Phillips’s statement of its effects on metals, and of what 
he proposed doing at the paper-mills, the Mayor at once went 
with him to the mills, and whilst the machine was in operation, 
Mr. Phillips’s introduced a small quantity of the liquid: in about 
a minute a piece of paper was produced of decidedly different 
texture to the bulk then making. This is, of course, not to be 
considered a fair test or experiment, but merely as showing 
the extraordinary power of the liquid purifier, whether applied 
tohard or soft substances. Instances of its effect on other 
articles can be equally well authenticated ; but enough is here 
shown to prove that various sources of our national prosperity 
are likely to derive advantage from its introduction into the 
factories at Manchester and elsewhere, and to which, we under- 
stand, it is Mr. Phillips’s purpose to turn his attention as soon 
as he has firmly fixed the practical application of it in the 
metal trade generally. 

As respects copper, brass, &c., we beg now to state that on 
the introduction of the liquid purifier into the crucible or 
melting pot (either in or out of the furnace), whilst the metal 
is in the proper melted state, it brings up almost immediately all 


the dross and impurities, which the present imperfect mode of 


fluxing is incapable of doing; this, of course, renders the 
metal better, and the castings made, whether into ingot or 
work, are superior, being stronger, tougher, and more solid, 
consequently better for boring and turning. Its practical 
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working and economical properties have been fully proved, and 
it may be stated that lighter or thinner castings will be equally 
strong, and much neater than those in present use; that wire 
and other things requiring increased strength, in proportion to 
size, may be made and used thinner than at present; and that 
ingot metal, being more pure, will be increased in value, and, 
consequently, will go further in manufacture. This has been 
frequently tested, particularly as regards the commonest sort 
of stuff, such as brass filings, which by the new purifier is 
rendered a good metal, and fit for use again; and although it 
loses considerably in weight by the new process as compared 
with the old, yet, on being valued for its metallic properties, 
after being cast into ingots by the old and new process, the ad- 
vantage is always found to be on the side of the later, besides 
having a good metal to work upon ; so that if the manufacturer 
desires to lower in quality, he can do so to suit his purpose 
and work. This advantage alone, independent of every other, 
must be of great benefit to the manufacturer and to the public, 
producing profit to the one and economy to the other.—Mining 
Journal. 


New Zealand Flax, 


The open hostilities in which this country is xt present 
engaged with Russia, have rendered it incumbent upon us to 
seek substitutes for articles, the produce of that empire, on 
which we have been dependent, amongst them for Russian hemp. 
The demand for paper in this country has also so outgrown our 
usual sources of supply, that we are forced to seek for new 
fibrous substance suited for its manufacture, and the New Zea- 
land flax seems to be one well calculated to meet in a great 
measure these requirements. The Phormium tenax, or New 
Zealand flax grows in great luxuriance in every part of the 
islands of that vast district, the flax being contained in the leaf 
of the plant, covered with green cuticle, which requires to be 
peeled off, and a viscous, gummy substance removed, the pre- 
cise nature of which is as yet unascertained, before the fibre 
can be obtained. This cleansing has been as yet but imperfectly 
accomplished, although the highly valuable qualities of the 
plant have been long known to the colonists, and it has been 
used immemorially by the natives, who have only as yet 
attempted the operation of hand-scraping the leaves in a green 
state. It has been for the last twenty years an article of 
limited commerce; but the difficulty of preparing it for use, 
from the want of proper means and machinery, had been so 
great, and the cost so considerable, as to have hitherto 
rendered it unsaleable at a remunerating price. 

Aware of these difficulties, and of its increasing commercial 
value, the Society of Arts at Wellington, New Zealand, lately 
proposed a premium of fifty guineas to any person who should 
furnish them with modes of operation, models, and specifications 
of machinery, by which the flax might be dressed at a cost not 
exceeding £5 per ton, and the Council expressed their opinion, 
“that the time may not be very far distant when the navy 
and mercantile marine of Great Britain will be supplied with 
cordage and sails from the hitherto comparatively useless New 
Zealand flax.”” This announcement naturally attracted attention 
and accordingly a small hand-revolving machine has been con- 
structed, making 60 revolutions per minute, at each of which 
revolutions two green leaves are passed through, completely 
macerated, and forced on to asecond part of the machine, 
which frees the fibre from the gum-resinous substance with 
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which it is coated. This gum has been considered the cause 
of its brittleness, and has hitherto been only removed by steeping 
in running water, and by stamping and beating, a very slow, 
imperfect, and expensive process. ‘The second part of the 
machine then discharges the macerated leaves into a small 
stream of water, where the mucilage is washed off by women 
and children, who merely draw the fibre of each leaf 
through the hand, and wring it out, it is then hung up to dry 
under cover. 1t requires 8 tons of green leaves to produce | 
ton of fibre; but the inventor of the machine has had dried 
leaves from New Zealand ten feet in length, containing an ex- 
ceedingly coarse but very strong fibre suitable for ropes and 
cordage. There are several varieties of the plant, the fibre in 
each varying in quality, applicable to the manufacture of 
fabrics for which silk, cotton, flax, wool, and hemp are used ; 
the fine tow, we @fe assured, forms a beautiful yarn, and the 
flax takes colour as well as any textile fibre. | Water-power 
abounds in the colony, and if applied to this machine ona 


large scale, a supply may be obtained sufficient for every pur- 
pose. 
The flax has been grown in nurseries in Devonshire, and, 


we believe, in Wales; if so, we see no reason why its culture 
may not be extended in these islands. The Devon leaves, we 
are assured, average about 6 feet in length, and although 
worked by the machine in the dry and not in the green state, 
each leaf produced 3 ozs. of green fibre. Paper manufactured 
from this fibre possesses the singular quality of being 
impervious to water; a sheet of paper folded in the shape of a 
basin, and filled with water, has been kept suspended for 14 
consecutive days, without any appearance of dampness on the 
exterior ; for cartridge-paper, therefore, it would prove invalu- 
able, as well as for preserving polished steel and iron goods. 
It takes tar as well as European hemp; the relative strength of 
rope made from the New Zealand fibre and Russian 
hemp has been tested at the Royal Dockyard, Woolwich, 
when it was found that a 43-inch made of the former was 60 
per cent. stronger than 44-inch made of the latter. Run- 
ning gear and ship tackling of cordage made of this invaluable 
substance has been used in ships trading between London and 
New Zealand, and highly approved of; and flat-ropes have been 
made from it for use in the deep coal-pits of Lancashire, where 
they are preferred to those of Russian hemp, when supplies 
can be obtained. 


We have thus produced in one of our new colonies, in an 
unlimited quantity, an article calculated to supersede the hemp 
of Manilla, America, and above all, of Russia. This invaluable 
production of the earth covers many thousand acres of the sei 
to which it is indigenous ; and it is remarkable, that the higher 
the altitude at which it grows, the shorter the leaf and the 
finer the fabric it produces. The want of proper machinery 
for its production has hitherto prevented the shipment of it in 
quantity to Europe; the proposed plan will probably remedy 
that evil, and in time ensure an ample supply. We have 
thought it right to direct the attention of commercial men 
to this very interesting and important national object: the 
drain for European labour in Australia renders it desirable that 
the natives should be employed extensively in this manufacture, 
the simplicity of the new machinery suits it for being worked 
by them, and we hope tosee the Zealand flax properly and exten- 
sively prepared by the improved process, attain the position in 
the European markets which its valuable qualities appear so 
fully to merit— Mining Journal 
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Incrustation in Boilers. 


Mr. Washington Jones exhibited to the 
Franklin Institute, July 20, some specimens of scale, or in. 
crustation, taken from the boiler of a coasting steamer. One 
piece about twelve inches long, by eight wide, and about 
three-cights thick, was formed on the outer portion of the 
furnace crown, and distinctly showed the form of that part of 
the boiler, with each rivet head and the joinings of the sheets, 
The scale had been deposited in layers that were of various 
tints, derived from the colouring matter extracted from the 
substances (such as saw-dust of mahogany, &c.), that had, from 
time to time, been put into the boiler to prevent the deposit 
of scale. Another piece of irregular shape, had been taken 
from the steam chimney. It is well known that scale is a non- 
conductor of heat. It forms most rapidly, as a necessary con. 
sequence, upon those parts of the boiler where the heat and 
the evaporation is the greatest, and thus increases the liability 
these parts have to become overheated or burned. 


necting of the 


Mr. Jones also presented a stay bolt taken from the smoke- 
pipe, where its head had been for over two years exposed to 
jets of exhaust steam. The part of the head against which the 
steam impinged, had been cut or worn away by its action; the 
texture of the iron was close, and the wasted part was as 
smooth as if cut with a keen tool. 


Mr. Jones remarked that the proper construction and 
maintenance of steam boilers in a safe condition, should be 
of special importance not only to engineers, but to the whole 
community. No part of the apparatus requires closer attention. 
As a class, our steamboat engineers are fully competent to dis- 
charge the duties belonging to their post; but, occasionally, 
the desire to make a quick run, induces them to carry a little 
higher steam, and to “ blow out” less frequently, a practice to 
be deprecated, as it is almost sure to bring upon them the 


labour of “ scaling’, as well as risking the efficiency of the 
boilers.—Journal Franklin Institute. 


Lighting by EYectricity. 
Letter of MM. Deleuil § Son, to M. Elie de Beaumont. 





We communicated to the Academy, some time ago, a note in 
reference to the electro-lighting of the Napoleon Docks. MM. 
Regnault, the director of the telegraph of the Rouen Railroad, 
who took charge of this lighting, has communicated to us the 
statement of the expense, of which we herewith send you 
the details. We thought everything connected with this 
lighting would be favorably received by the Academy. The 
apparatus which worked for four consecutive months with great 
regularity, were composed each of a battery of fifty Bunsen 
elements of large size. 


The expense per day apparatus, was as follows : 





Wages of the workmen, ......... eee - 4:50 francs. 
Mercury, .......20..000. Bhdeswntandes ss snaeus 5: . 
PROS, sagkehprseionusss 6x se Teieae<psanae coos, SD 
CRORE BOURNE, sccccserscsonsessscccestoce La 
Nitric Acid, ......... poivaseccksbtsacingten BO: © 
PINEDA - dcevaplicenseceadsunnteese . 184 « 

19-04 “ ($3-80) 


The expense of lighting 400 workmen was, then, 38-08 franes 
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(87-62) per evening, or 1-9 cents per man. The economy is 
considerable, and the work can be done without danger and 
with a regularity which cannot be obtained by any other 
means. 

The Perpetual Secretary remarked, that electro-lighting 
which could be very cheaply established on ship-board, and 
which is not, like other systems of lighting, liable to be ex- 
tinguished during a storm, would be very advantageous for 
preventing those collisions by night which are so frequent, and 
generally so disastrous, and to which attention has been called 
by a recent event.— Comptes Rendus. 





On Changes of the Sea-Level effected by existing Physical 
Causes during stated periods of time. 


BY ALFRED TYLOR, F.G.8.* 





Introduction. 


The First Part of the ensuing paper is occupied with the 
details of the probable amount of the solid matter annually 
brought into the ocean by rivers and other agents, in suspen- 
sion and solution; and the conclusiou is arrived at, that the 
quantity of detritus thus distributed on the sea-bottom would 
displace enough water to cause an elevation of the ocean-level 
to the extent of at least 3 inches in 10,000 years. 


In the Second Part an endeavour is made to compute the 
number of such periods of 10,000 years that must have elapsed 
during the accumulation of the immense mass of recent fresh- 
water strata said to exist in the valley of the Mississippi. 

The calculation as to the latter is made from the data 
collected by observers in America, of the extent of the deposit 
in question ; and it is here supposed, first, that in former 
periods the same quantity of mud as at present has been 
annually carried into the Gulf of Mexico; and secondly, that 
the amount of sediment deposited on the delta and plains of 
the Mississippi does not exceed one-tenth part of the solid 
material which has been carried out (suspended in the water 
of the river) into distant parts of the Gulf of Mexico, or into 
the Atlantic Ocean itself. 


From recent accounts by Mr. C. Ellet, of the United States, 
it appears that a column of fresh water, 1} mile wide and about 
T feet deep, is constantly entering the Gulf of Mexico at a 
speed of 2 to 24 miles per hour, and floats on the surface of a 
stratum of salt water, to which it partially communicates its 
own velocity. And below this a stratum of sea-water is found 
to be flowing in an opposite direction to*that of the two strata 
of fresh and salt water above it. 


From the data submitted, it would appear that the accumu- 
lation of the alluvial deposit of the Mississippi must have 
occupied a great number of periods, during each of which an 
elevation of the sea-level of 3 inches may have occurred. 
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The general conclusion arrived at is, that the sea-level cannot 
be considered as stationary for practical geological purposes, 
since the operation of present physical causes would produce 
a considerable change in its height, even during the construc- 
tion of a recent deposit like that in the valley of the Mississippi, 
which may be called small and local compared with those older 
formations familiar to geological observers. 


But the subsidence and elevation of the crust of the earth 
would be accompanied by alterations of the area of the sea-bed ; 
and the frequency of-such movements would therefore furnish 
additional reasons for not considering the sea-level permanent 
fur the lengthened periods requisite for the accumulation of 
sedimentary deposits of any magnitude. 


In the Third Part of this paper an attempt is made to direct 
attention to the difficulty of finding any test by which to dis- 
tinguish strata gradually accumulated during a long-continued 
upward movement of the sea-level, from those strata formed on 
a sea-bottom slowly subsiding while the ocean-level was station- 
ary. In either case no change of depth of water may have 
occurred of sufficient importance to cause the removal of the 
Mollusea inhabiting the locality, and therefore the discovery of the 
same species of organic remains from top to bottom of a_ thick 
deposit is not an absolute proof (as has Tous supposed}) that 
gradual subsidence has occurred during that particular forma- 
tion ; because the condition of equal depth of water during 
any deposit might be produced either by subsidence of the sea- 
bottom or elevation of the sea-level, or by both conjointly. 


In discussing these questions, the writer has not assumed 
that during gradual subsidences or gradual elevations, greater 
denudations or depositions would occur than when the level of 
the land and sea-bottom was stationary; because itis not certain, 
either that during such gentle oscillations the forces that would 
produce denudation are sensibly diminished or increased, or 
that the rocks which are brought within the reach of denuding 
forces are necessarily more easily worn away than those which 
were previously exposed to the same influences. 


PART 1. 


It has long been acknowledged that the quantity of detritus 
annually carried into the ocean from various sources must 
displace an equal volume of water, and thus tend to raise the 
level of the sea. Many years since it was estimated by an 
Italian that this change might amount to one foot in a thousand 
years. The general opinion on this subject has been, that the 
effects produced by the present supplies of detritus would be 
too minute to be perceptible, and on geological enquiries the 
ocean-leyel has been considered as permanent for all practical 
purposes.t I here propose to offer the evidence of present 
denudation in certain countries where careful observations 
have been made, in order to show, that if such rapid destruc- 
tion of land occurs in most localities, then the operation of 
present physical causes must be amply sufficient to effect a 





* From the Philosophical Magazine for April, 1853. 


+ ‘In formationsfrom a few hundred to a thousand feet and upwards 
in thickness, the whole of which does actually belong to the same 
geological age and is therefore characterized by the same fossils, most 
curious and important results may be sometimes deduced if the position 
or relative heights at which the groups of fossils are imbedded be 
noted ; and this is a point usually neglected. For, thanks to the re- 
searches of Professor E. Forbes, the depth of water under which a 
collection of shells lived can now be approximately told; and thus the 

: 4 


movement of the crust of the earth, while the strata including the shells 
were accumulating, can be inferred. 

«For instance, if the bottom of a cliff, say 800 feet in height, a set 
of shells are buried which must have lived under water only 50 or 
100 feet in depth, it is clear that the bottom of the sea must have sunk 
to have allowed of the deposition of the 700 feet of superincumbent 
submarine strata; subsequently the whole 800 feet must have been 
upraised.” (Darwin. ) 

¢ Manfredi. See Lyell’s Principles, edit. 1850, p. 270 and 542: 
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perceptible alteration in the sea-level in a moderate space of 
time. 

The mere consideration of the number of cubic feet of detritus 
annually removed from any tract of land by its rivers, does not 
produce so striking an impression upon the mind as the state- 
ment of how much the mean surface level of the district in 
question would be reduced by such a removal. This informa- 
tion may be obtained by calculation from the published accounts 
of the quantity of mud annually abstracted from districts of 
known dimensions by their rivers. In this manner it is found 
that the Ganges would in about 1751 years, at its present 
annual rate, carry away from the land it drains (which is 
supposed to be about 400,000 square miles) as much detritus 
as would cover that area to the depth of one foot, as the 
following calculation will show :— 


Thus, 27,870,400 (superficial feet in a mile) < 400,000 — 
11,151,360,000,000, the number of superficial feet in the area 
of 400,000 square miles drained by the Ganges. The number 
of cubic feet of detritus discharged annually by that river is 
6,368,677,400. (See Lyell’s Principles.) 

6,368,677,400 ; 

11,151,360,000,000 ~ 1751’ 
of the mean level of the Ganges district is of a foot annu- 

ri) 





consequently the reduction 


ally, or 1 foot in 1751 years. 

6,368,677 ,400 cubic feet of mud discharged 856 water 
to mud — 5,444,074,288,640 — the number of cubic feet of 
water annually discharged by the Ganges. 


5,444,074,288,640 {TT eT ¥ 
11,151,360,000,000 — a Toot, so tha e mean 


annual discharge of water is equal to about 6 inches of rain on 
the whole area of 400,000 square miles. 








The Mississippi, on the other hand, would occupy 9000 
years at its present annual rate in reducing to the amount of 
one foot the mean surface-level of the district it drains, which 
is computed at eleven hundred thousand square miles. The 
result is obtained as follows : 


If 3,702,758,400 cubic feet of mud are annually carried 
down by the Mississippi (since the mud is to the water as 1 to 
3000), 3,702,758,400 x 3000 — 11,108,275,200,000 — the 
number of cubic feet of water annually carried by the river 
into the Gulf of Mexico. The area of district drained by this 
river is stated at 1,100,000 square miles = 5280 « 5280 — 
27,878,400 — the number of superficial feet in a mile—27,- 
878,400 x 1,100,000 — 30,666,240,000,000 — the number 
of superficial feet contained in the area of 1,100,000 square 
miles drained solely by the Mississippi. 


11,108,275,200,000 mit re 
30,666,240,000,000 foot = 4 foot nearly. Consequently the 





‘water carried down by the river is equal to about 4 inches of 
rain over the surface of land drained. 


If it be assumed that the levels of the rivers, lakes and 
springs are the same in this district at the same period of two 
consecutive years, the water sufficient to produce the above- 
mentioned 4 inches of the total of rain-fall upon the whole of 
this district must have been annually derived from clouds 
which have been charged with vapor in parts of the earth 
beyond the confines of the tract of country under consideration ; 
Since if the 4 inches of rain annually carried into the Gulf of 
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Mexico were not replaced from foreign sources, the levels of 
the rivers, lakes, and springs must rapidly fall. 


The estimate of denudation obtained from these countries 
may be incorrect when applied to other lands differing in alti- 
tude and receipt of rain. Besides, many rivers empty them- 
selves into lakes and inland seas, and other extensive tracts are 
entirely without rain. Since there must be extensive districts 
which contribute no detritus whatever to rivers, I propose to 
assume that one half the earth’s surface only is drained by 
rivers flowing directly into the sea,* and that the average 
supply of detritus does not exceed that afforded by the district 
through which the Mississippi flows (a country where there 
are no very high mountains, and only a moderate quantity of 
rain). 


The quantity of soluble salts annually carried into the ocean 
must amount toa very large volume, particularly as river. 
water always contains matter in solution, while it is only 
during two or three months of the year that alluvium in sus- 
pension is carried down in large quantities. The proportion of 
soluble salts in the water of the Thames is 17 to 70,000, or1 
to 4117 ; while the proportion of alluvium suspended in the 
water of the Mississippi is as 1 to 3000.+ 


The level of the land is as much reduced by what is carried 
away in solution, as if this were mud and sand removed in 
suspension; and a submarine deposit formed from materials 
brought into the sea in solution will displace a volume of water 
equal to their former bulk; and therefore, when the annual 
supply of soluble salts to the ocean does not exceed the quan- 
tity separated from solution, the same effect will be produced 
upon the sea-level by matter introduced, whether it be in 
solution or suspension. While the proportion of the land to 
the ocean remains as 1 to 3, it is evident that a reduction of 
3 feet in the mean surface-level of the land must take place by 
denudation before a volume of detritus would be conveyed into 
the sea sufficient to displace enough water to occasion an ele- 
vation of one foot on the ocean-level. 


There is great need of furthet information respecting the 
amount of sediment carried down by other rivers besides those 
mentioned ; yet if the rate of denudation obtained from the 
statistics of the Ganges and Mississippi be any guide to what 
is occurring on the remainder of the globe, we cannot suppose 
that an indefinite time would be required for the performance 
of a denudation, which should reduce the mean surface-level of, 
the land 3 feet and raise that of the ocean 1 foot. It was 
during the contemplation of the changes of level that might 
have been produced by the operations of ordinary physical 
agents upon the surface of the earth, that Hutton was led to 
remark that it was not necessary to suppose the area of the 
land always maintained the same extent, but that from time to 
time new land would be formed by the elevatory movements 
of the sea-bottom to compensate for what had been carried into 





* By reference to Johnston’s Physical Atlas, the calculated pro- 
portion of land drained by rivers running into European lakes and 
inland seas may be seen. 


+ For the statistics of the Mississippi River, see Sir Charles Lyell’s 
Second Visit to the United States, edit. 1847, vol. ii, p. 249 to 253 and 
other places. : 


t M. Balbi shows (Atlas, Soc. Diff. Useful Knowledge, 1844) tbat 
the land on the globe equals 87,647,000 square geographical miles, the 
sea equals 110,875,000 square geographical miles. 
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the ocean by the continued operations of rivers and breakers * 
In speaking of the elevation of the sea-level, I only refer to the 
intervals’ between those movements of the land which might 
neutralize in an instant all that had been effected by the 
operation of rivers for immense periods of time. 


It would add very much to the interest of this inquiry if 
any proof could be brought forward of a recent gradual 
upward movement of the sea-level. ‘This would, however, be 
difficult to observe,f on account of the rise in the water con- 
cealing the evidence of its former level, except just at the 
mouths of rivers, where the deposits of fluviatile alluvium 
might raise the land from time to time and keep it always 
above the rising waters. 


The deposits situated at a few such localities have been 
described by the best observers, and I hope to show that in 
several cases there are appearances which might be partly 
explained by changes of the sea-level, but that a much greater 
number of cases and more certain evidence would be needed 
before such an event could be satisfactorily proved. 1 propose 
to make some remarks upon this point, after having submitted 
the evidence which has induced me to believe that the supply 
of detritus under present physical conditions is suflicient to 
raise the ocean level 3 or 4 inches in 10,000 years, provided 
no subsidence or elevation disturbed the result. 


To this subject [now proceed. Sir Charles Lyell’s published 
statements of the quantity of mud annually carried down by 
the Mississippi and Ganges appear to have been made with so 
much care, that they may be a better guide to the general rate 
of removal of soil by rivers than information obtained from a 
greater number of smaller rivers, which of course are more likely 
to be influenced by local circumstances. Eleven hundred 
thousand square miles of land are drained by the Mississippi,{ 
which annually discharges a quantity of water equal in volume 
to 4 inches of rain or about one tenth of the total rain-fall over 
this entire surface, which forms one-fifth part of North Ame- 
rica.§ From the mean of a great number of observations, the 
average quantity of alluvium suspended in the water appears 
tobe 1 part in 3000. Consequently, as the water annually 
drawn off would cover an area of eleven hundred thousand 
square miles to the depth of four inches, the quantity of mud 
removed in the water, as measured at or near the mouth of the 
river) would cover the same extensive surface to the depth of 
13000th part of four inches, or to the depth of 1-9000th part 
ofa foot. Or, in other words, the Mississippi at its present 
rate would occupy 9000 years in carrying away detritus before 
the mean surface level of one-fifth part of North America 
would be reduced one foot. 


The Ganges discharges into the Indian Ocean a supply of 
water equal to about six inches of rain on 400,000 square 
miles, or a much greater volume of water than the Mississippi 
pours into the Gulf of Mexico, taking into consideration the 
difference in size of the countries they drain. 





* “Tt is not necessary that the present land should be worn away 
and wasted exactly in proportion as new land shall appear; or con- 
Yersely, that an equal proportion of new land should be produced as 
the old is made to disappear.” (Hutton’s Theory of the Earth, 1795, 
vol. i, p. 196.) 

t See Darwin, Coral Reefs, &c. edit. 1851, p. 95. 

} See art. Mississippi, Penny Cyclopredia, vol. xxv, p. 277. 


Q The total rain-fall of the United States is 39 inches between 244° 
and 45° N, lat. (Berghaus and Johnston.) 
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The alluvium suspended in the waters of the Ganges is as 1 
to 858 by weight ; consequently the detrital matter removed 
in suspension by the water in one year would cover the land 
from which it is derived to the depth of 1-1751 of a foot; that 
is to say, the Ganges might pour out muddy water at its pre- 
sent rate for 1751 years before the mean level of 400,000 
square miles would be reduced one foot in height. The great 
elevation of the Himalaya range, or possibly a greater rain-fall, 
may probably occasion the difference between the rates of 
denudation indicated by the Ganges and the Mississippi. As 
there are also parts of the earth’s surface drained by rivers 
flowing into lakes and inland seas, and other tracts are entirely 
without rain, I propose to estimate (as before mentioned) that 
only half the land contributes detritus in suspension to rivers 
flowing directly into the sea.|| If this area be annually reduced 
in level at the same rate as the district through which the 
Mississippi flows, then the mean level of the land on the globe, 
would be reduced 3 feet in 54,000 years, and consequently the 
level of the ocean raised 1 foot in the same period by means of 
the detritus suspended in river-water poured into the ocean. 


But in addition to the sediment carried down by means of 
rivers, we have also to take into consideration the amount of 
debris washed into the sea from cliffs during so long a period 
as that mentioned. It is difficult, however, to form any esti- 
mate of what this would annually amount to, for old maps and 
charts are hardly accurate enough to represent the waste of 
cliffs by breaker-action even within the last 100 years. Capt. 
Washington has, however, published a report** which gives an 
account of the encroachment of the sea at intervals on one part 
of the Suffolk coast. This will give a general idea of the con- 
tribution of detritus that may be obtained from some points of 
a coast-line. The following statements are collected from 
Capt. Washington’s Report on Harwich Harbor in 1844. 


The cliff on the western side of the harbor is about 1 mile 
long and 40 feet high, and the encroachment of the sea appears 
to have been at the rate of 1 foot per annum between the years 
1709 and 1756, so that the annual supply of detritus was 
equal to 40 cubic feet for each foot of frontage. Between 
1756 and 1804 the advance increased to nearly 2 feet per 
annum ; so that the annual removal of cliff amounted to nearly 
80 cubic feet for cach foot of frontage. 


Between 1804 and 1844 the encroachment of the sea 
averaged 10 feet per annum, and the annual removal of detritus 
must have amounted to 400 cubic feet for each foot of frontage. 
It was during this latter period that extensive dredging for 
cement stone took place at the base of the cliff. 


On the eastern side of the harbor events of an opposite char- 
acter have occurred, for Landguard Point has gained 50 feet 
per annum in length during the last 30 years. The addition 
thus made to the land, and to the “littoral zone,” presents an 
interesting example of the rapid accumulation of a local de- 
posit under favourable circumstances. From the appearance 





|| The proportion of land without rain is about 1-1200th of the whole. 
Keith and Johnston say that nearly one-half the drainage-water of 
Europe and Asia falls into the Black and Caspian Seas, The propor- 
tion for Africa and America is not known. 


q It is not improbable that the solvent powers of rain and river-water 
are as important agents in the removal of land as the agency above 
mentioned. Definite calculations on this subject remain to be made. 


** Tidal Harbors’ Commission, First Report of 1845. 
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of the beach, it would appear that the shingle and sand of 
which it is formed have been brought from the north, in which 
direction there are recorded instances of great destruction of 
land by storms during the last 300 years. The aspect, how- 
ever, of much of the coast-line appears as if it had remained 
unaltered for a very long period, except in the manner Mr. R. 
A. C. Austen* alludes to when he remarks “ that although the 
sea for months together, and in places even for whole years, 
may not acquire any fresh spoil, yet there are few hours when 
its waters are unemployed in fashioning and abraiding the mat:- 
rials already acquired.” In considering the effect upon the sea- 
level caused by sand, mud, and pebbles washed in by the 
breakers, it is only necessary to regard those materials that may 
be brought in from cliffs above high-water mark; for the move- 
ment of sand and mud below high-water mark can produce no 
effect upon the sea-level, because the abstraction of these 
materials from one part of the shore is exactly balanced by 
their addition to some other part. For instance, some of the 
flint-pebbles which have contributed to the recent deposit at 
Landguard Point have been brought along shore a great dis- 
tance from their original position on the cliff. These ffints 
formed an addition to the sea-bed, and tended to raise its 
general level by displacing an amount of water equal to their 
bulk the moment they fell on the shore below high-water mark ; 
and it is quite clear their subsequent movements, either beneath 
the wave or on the beach, could produce no further effect upon 
the sea-level, the spaces they occupied on one part of the coast 
being balanced by the vacancy left at some other. It is also 
evident that the beach at Landguard Point will go on extending 
so Jong as the fresh supplies of shingle and sand from the north 
exceed the removals southward. 


In the same manner the continued supplies of pebbles from 
the westward enables the Chesil Bank to preserve its position. 
As soon, however, as any disturbing causes interrupt the sup- 
plies of new material, the sand and shingle beaches dependent 
upon them must soon disappear; and in fact the termination 
of every beach will be at that point where the waste and abrasion 
by breaker-action are balanced by the supply of pebbles and sand 
drifted from other places. Although it appears clear that only 
the detritus obtained from cliffs above high-water mark need 
be taken into calculation, yet I regret to find that scarcely any 
data of this kind exist, and therefore it is not possible to as- 
certain the probable effect upon the sea-level that is being pro- 
duced by the detritus so derived. In the same manner the 
per-centage of soluble salts in the water of the few large rivers 
of which notes have been published has not been given 
separately from the per-centage of matter in suspension, and 
therefore we are in ignorance of the supplies that are annually 
introduced into the ocean from the formation of submarine 
deposits from materials dissolved in the sea-water. When the 
rise in the sea-level from the effect of alluvium brought in sus- 
pension by rivers was being considered, I supposed that that 
cause alone might produce an elevation of one foot in 54,000 
years; but in order to make some allowance for the similar 
effects that must be produced by the introduction into the ocean 
of materials from above high-water mark on coast lines} by 
breaker-action, and also by the formation of submarine deposits 
from materials which were brought into the ocean in solution, 
I now propose to consider that all these causes together might 
produce an elevation of the sea-level equal to one foot in 40,000 
years, or three inches in 10,000 years. 


Mr. Darwin has remarked, that “ the knowledge of any result, 
which, with sufficient time allowed, can be produced by causes, 
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though appearing infinitely improbable, is valuable to the 
geologist, for he by his creed deals with centuries and thou. 
sands of years as others do with minutes.” For these reasons 
even if, upon further investigation, it should be found that the 
true rise in the sea-level is much less than three inches jn 
10,000 years (in periods undisturbed by subsidences and eleva. 
tion,) yet it may still be an important element in accounting 
for those changes which we are now about to consider. 





* Austen, Quart. Jour. Geol. Soc. vol. vi. 71-73. and De la Beche, 
Geol. Observer, 1851, p. 65. 

+ The rough estimation of the extent of coast-line, kindly supplied 
by Mr. A. K. Johnston, (Nov. 1852,) is as follows :— 


Nautical miles 
(60 to a degree.) 


English statute miles 
(094 to a degree.) 








Europe, - - 17,200 20,425 
Asia, - - - 30,800 34,825 
Africa, . - 14,000 16,625 
America, - - 37,600 44,656 

99,600 116,581 


(To be continued.) 


New York Industrial Exhibition. 





Specia, Report or Mr. Ditke, Presentep TO THE HovseE op 
Commons BY CoMMAND OF HER MAJESTY, IN PURSUANCE OF THEIR 
Appress or Fepruary 6, 1854. 





Mr. Dilke’s sudden recall to England while collecting information 
connected with the New York Industrial Exhibition, prevented him 
from giving more than a passing attention to the details of the subject. 
To Mr. Antrobus Holwell, the Commissioner from Canada, the publi¢ 
are indebted for the Reports on the Classes which comprehended Naval 
Architecture, Military Engineering, Ordnance, Armour and Accoutre- 
ments, Philosophical Instruments and products resulting from their use, 
(e. g. Daguerreotypes, &c.,) Maps and Charts, Horology, Surgical 
Instruments and Appliances. Indeed we may justly say that Mr. 
Dilke’s report is not a report of the Exhibition, it is merely a collection 
of official details and notices of facts, without any special bearing 
upon the subject he was sent to investigate. The supply of water to 
towns,—Limited Partnerships—Industrial Educational Establishments 
—the Smithsonian Institution—and Fire Establishments—are briefly 
alluded to, and some interesting, although to a Canadian scarcely 
novel, descriptions are given and facts recorded. The readers of the 
Canadian Journal are already familiar with the description of the 
building in which the American Exhibition was held (see Canadian 
Journal, Vol. I., page 69). The same description together witha 
similar plate of the building is given in Mr. Dilke’s Report. The 
objects exhibited were divided into thirty-one classes; Mr. Dilke 
furnishes a report on two of these classes only—class 8, and 10. The 
report on these classes was written by the Canadian Commissioner, 
and it bears the title of—‘‘ Notes on some of the Contributions to the 
Exhibition of the Industry of all nations at New York, in 1853 by W. 
Antrobus Holwell, Ordnance Store Keeper, Quebec, and Commissioner 
from Canada”—we proceed to extract a few interesting items. 


Breech-loading and Self-cleaning Rifles ; Shot-Guns, and Pistols. 


Marston Fire Arms Manufacturing Company, New York.—That 
this is a favourite description of rifle with the Americans may be in- 
ferred from the fact, that the number of men employed in January 
1853 in the manufacture of these and other similar arms and cartridges 
of Mr. Marston’s invention was but ninety, and has been increased to 
upwards of a hundred and forty; the average sale being at the 
present date (December 1853) about forty a week. The breech- 
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loading part of the invention consists in a sliding breech pin, which is 
drawn back in a line with the bore by means of a lever, the handle of 
which is below the butt; thus exposing a longitudinal opening in the 
right side of the piece immediately behind the breech end of the 
parrel: into this opening the cartridge is placed, when by drawing 
back the handle of the lever the breech pin is thrust forward, 
pushing before it the cartridge, which is thus logded within the barrel ; 
the interior and shorter end of the lever is of solid metal, and is so 
Jaced with respect to the breech pin as that when the latter is 
pushed wholly forward it forms with the solid end of the lever a sub- 
stantial joint, the longitudinal axes of the two pieces lying at an angle 
of about 135° to each other. Great strength in resisting the force 
of the discharge is claimed for this arrangement, in ccnsequence of 
the combination of these two pieces of metal being somewhat similar to the 
“key-stone of an arch;” it must, however, be rememembered that 
the whole force of the recoil is borne by the pivot on which the lever (re- 
presenting the ‘‘ key-stone’’) turns, there being little or no provision (in 
the arms examined) for relieving this pivot from the whole of this strain 
though it is conceived that an arrangement for that purpose might easily 
be effected by strengthening the lower part of the recess in which the 
lever moves and causing the lever to bear against it). A small hole 
is bored through the sliding pin in such direction as to effect the 
necessary communication between the vent and the cartridge when the 
breech pin is pushed forward; the cartridge consists of a paper 
cylindrical shell cemented or tied to a small cylindrical projection at 
the base of the bullet, which is conical; the shell being filled with 
powder is closed by a disc of leather cut to fit tightly the bore of the 
piece, and greased round its edge. A small hole is bored in the 
centre of this disc to admit of the necessary communication between 
the priming and the powder in the cartridge. At each discharge the 
last disc of leather remains in the barrel and is forced forward by the 
introduction of the next cartridge, and subsequently blown out by its 
discharge ; it thus cleans out the barrel, which it is said will in conse- 
quence be left ‘perfectly bright after a thousand discharges.” Their 
price varies from $25 to $100. 





New Revolving Guns and Pistols. 


P. W. Porter, Inventor, Memphis, Tennessee.—A solid steel cylinder 
or disc (24 inches in diameter, and about }ths of an inch thick) has 
its periphery bored with eight or nine cylindrical chambers radiating 
towards the centre; each chamber being of just sufficient depth to re- 
ceive a small cartridge with its ball. As this cylinder is made to 
revolve in a recess immediately behind the breech, each chamber in 
the cylindrical disc corresponds with the bore of the barrel, and each 
chamber has a perforation or channel leading from its inner or rear 
end to the exterior (right) face of the revolving disc, where it is 
covered by the cap or primer only when the chamber with which it 
communicates is in a line with and opens into the bore of the barrel ; 
the lock moves backward on a hinge which allows it to close upon the 
side of the cylinder when in use, or to be opened out whenever it 
might be necesssary to charge or exchange the cylinder; the hammer 
is in the interior of the lock which is of simple yet effective construc- 
tion; the cylinder is turned round (so as to bring each chamber 
successively in position) by the motion of a lever (which forms also 
the trigger guard) downwards and forwards with the left hand; the 
hammer is cocked by the same movement, so that in firing all that is 
necessary is for the left hand to move the lever, and the right to pull 
the trigger. A very rapid succession of discharges may be thus ob- 
tained (as many, it is said, as forty in a minute, including the 
exchange of cylinders), an advantage which this rifle probably 
possesses in a higher degree than any other known contrivance. 





Sharp’s Patent Primer attached to a Shot-Gun. 


€. Sharp, inventor, and manufacturer, Hartford, Connecticut-— 
This is an ingenious invention, and promises to become a favourite, 
although from its recent origin it has not yet had the advantage of 
extensive trial. The percussion primers consist of very small discs or 
“pellets” of copper (probably not more than three-sixteenths of an 
inch in diameter), fifty of which are contained in a small receptacle in 
front of the lock and beneath the head of the hammer. These ‘ pellets” 
are said to be ‘‘ air and -waterproof.” The piece being cocked, the 
trigger is pulled, and although no indication whatever of any cap or 
other priming is visible, an explosion is heard each time the hammer 
descends; but by slowly letting down the hammer, one of these 
minute discs containing the priming is seen to emerge from a scarcely 
perceptible hole in the lock, immediately beneath the head of the 
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hammer, being thrust out with a sort of jerk by means of a slender 
bolt or sliding piece, which exactly fits the slit, and which having 
ejected the disc immediately returns to be ready to force out another 
at the moment of the hammer’s descent. The little dise is thus de- 
posited, as if by magic, immediately over tie nipple, where it is im- 
mediately struck by the hammer, the end of which has a slightly conical 
cavity for its reception, and so unerring and certain is this jerking of 
the dise into its proper position, that whether the piece be held with 
the hammer uppermost, as in the ordinary way of firing, or reversed, 
or with the muzzle pointing upwards or downwards, or in short, in any 
conceivable position, the effect is always equally satisfactory. 

Mr. Sharp also exhihits his Breech-loading Rifle (patented in 1850). 
By some accident or oversight it is not mentioned in the catalogue, 
This rifle may probably with safety be pronounced as, all things con- 
sidered, the best breech-loading single charge fire-arm yet invented ; 
and in proof that it is generally so esteemed, it may be mentioned that, 
since it was patented in 1850, upwards of 40,000 have been manu- 
factured and sold; and further, that the United States Government, 
have, upon the recommendation of a Board of Ordnance Officers, held 
in November, 1850, ordered a trial of them to be made by the army on 
active service. The Board in question, after a severe trial of this 
rifle, report that ** it was fired several hundred times without cleaning, 
during which the movements of its machinery were not obstructed :” 
and also that ‘the penetration, range, and accuracy of its fire with 
the cartridges and conical ball prepared for it, were superior to those 
of any other breech-loading piece offered to the Board. 

Its construction is simple. A solid breech-piece of about three- 
quarters of an inch in thickness, is inserted in a recess immediately 
behind the chamber of the barrel, so as that the faces of such breech 
piece shall slide against and completely close the same. This piece is 
drawn downwards by moving forward a jointed lever, which forms also 
the trigger guard; the bore of the barrel is thereby completely 
exposed, and may be looked through, thus affording great facility 
for observing whether it is clean or foul. The cartridge with its ball 
attached is then inserted by hand into the bore, and pressed home 
with the thumb. The lever, or trigger guard, is then brought back, 
which raises the breech piece, the front upper edge of which being 
sharp, cuts off the end of the cartridge so as to completely expose the 
powder within it to the action of the priming, which may either be the 
common percussion cap, ‘‘ Maynard’s” primer, or Mr. Sharp’s own 
ingenious ‘‘ pellet,” above mentioned. The cartridge prepared 
expressly for this gun is provided with a conical bullet, but any de- 
scription of cartridge may be used, or even leose powder, by first 
forcing forward the ball to the proper depth by means of a suitable 
rammer, and then carefully pouring over it the requisite charge of 
powder, any excess of which will be removed by the return of the 
breech piece. For safety and precision of firing and for simplicity of 
construction, this appears undoubtedly superior to all other breech 
loading single charge guns. 


The prices of Mr. Sharp’s Rifles are as follow : 


Carbine, Plain Octagon ............s000 Anacjonmernseabeneens $35 
eee ee ee 45 
pM En a $60 to 100 





J. H. Fitzgibbon, of St. Louis, Missouri, exhibits a large miscella- 
neous collection of Daguerreotypes. Many of the pictures are well 
executed. He also exhibits four Llectrotype Copper Copies of Daguerreo- 
types, together with the originals from which they were taken. The 
appearance of the copper duplicates is decidedly superior, in tone and 
general effect, to that of the original pictures; they have also the 
advantage of not being reversed: it is much to be regretted that this 
simple and very successful process is not more generally adopted by 
Daguerreotypists. These are the only specimens in the Exhibition. 





Miscellaneous Philosophical Processes or Products. 


Specimens of Electrotype Copperplates, produced at the United 
States Coast Survey Office.—These plates are three in number, and 
consist of,—lst. The original engraved plate; 2nd. A reverse or 
Matrix obtained therefrom by electro deposit; and 3rd. A ‘ Dupli- 
cate” or fac-simile of the first or original plate, this last being also 
obtained by electro deposit upon the reverse or matrix No. 2; a 
printed proof or impression on paper from this latter completes the 
collection, and affords satisfactory evidence of the perfect manner of 
conducting the whole operation, all the most minute points and delicate 
lines being brought out beautifully sharp and distinct. As the several 
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processes adopted in the production of these plates appear to be all of 
the mostimproved description founded on sound philosophical principles, 
whilst some of them are claimed as the invention of Mr. Mathiot, of 
the Coast Survey Electrotype Laboratory, under whose able direction 
the whole work is conducted, a brief description of those processes 
may not be unacceptable. * 


The original plate as received from the engraver, is immediately 
electro-silvered, and then washed wit!) an alcoholic solution of iodine 
and exposed to sunshine or bright light. This is found effectually to 
prevent the adhesion of the electro deposit to the original plate 
(probably by the interposition of an infinitesimal film of the vapor of 
iodine), without in the slightest degree imparing the sharpness of the 
impression, the thickness of the coating of iodine vapour being esti- 
mated by Mr. Mathiot at one forty-four millionth part of an inch: or, 
upon the supposition that the iodine remains upon the plate in its 
elementary state then the thickness of the deposit is estimated at the 
‘one eighteen thousand millionth part of an inch !” 

The plate thus idoized is placed in the vat or decomposition trough 
in a vertical position (the necessary connections with the battery and 
other arrangements being effected, as usual), and as soon as a 
sufficient surface iayer is produced which usually takes about twelve 
hours), the plate with its surface layer is removed to another vat, in 
which it is placed horizontally with its face upwards, and the positive 
pole or plate of copper immediatzly over it, at a distance of about an inch, 
—the temperature of the copper solution in this horizontal bath being 
maintained uniformly day and night at about 180°. This is effected 
by means of a simple furnace with self-regulating damper and an 
internal coil or helix of pipe, with an upper and a lower tube leading to 
the corresponding parts of the vat or bath, in which the required 
temperature is thus maintained by the circulation of the fluid in the 
ordinary manner; it being found that a peck of charcoal will maintain 
100 gallons of the copper solution at any required point between 100° 
and 200° for twelvehours; the result of such increase of temperature 
being that a plate of copper one-eighth of an inch thick, and containing 
10 square feet of surface, can be produced in forty-eight hours, or at 
the rateof 3 lbs. to the square foot in twenty-four hours. The quality 
of the metal produced under such increased temperature being more- 
over found to be of a very superior description, rivalling in hardness 
ductility, and elasticity the best rolled or hammered copperplate. 
This is satisfactorily exemplified in a couple of broad strips of copper, 
one-eighth of an inch thick, which are exhibited near these plates. One of 
the strips is flat, and found to be exceedingly hard and sonorous; the 
other is twisted up into a sort of open single knot, to prove the perfect 
ductility and tenacity of the metal. It may also be mentioned that 
about 2,000 impressions were printed from the first electrotype duplicate 
taken from the original plate in the Exhibition without its showing 
any appearance of deterioration, although the lines are many of them 
exceedingly light and delicate,—so much so, that it is said by compe- 
tent judges that the original engraved plate would probably have 
failed in producing one thousand equally good impressions. 


Mr. Mathiot manufactures or produces the negative silver plates of 
his batteries by electro deposition, and in order to remove from their 
platinized surfaces the impurities of the zinc plates, which are in- 
variably found to attach themselves thereto, he immerses them daily 
in a solution of per-chloride of iron, which is found to immediately re- 
store the action of the plate, and thus constantly maintain the “tone” 
of the battery. 





Mr. Dilke’s account of the Smithsonian Institution contains much 
interesting information which will be read with pleasure by all, although 
it may not possess the charm of novelty to many of our readers, who 
are familiar with the progress of this valuable Institution, through 
its published records and the frequent references made to it in 
American Scientific and Literary Periodicals. We subjoin a few 
extracts. 

The Smithsonian Institution. 


This magnificent establishment, founded at Washington out of funds 
bequeathed for that purpose by an English gentleman, is exercising so 
much influence throughout the United States, and I may also say through- 
out the world, that I feel bound to give some account of it, and also 
of its course of action. Mr. Hugh Smithson, one of the family of the 





* See Canadian Journal, Vou. 1., p_ 226, for a full report of this process. 
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present Duke of Northumberland, died at Genoa, on the27th of June, 


1829, leaving a fortune of about £120,000. By his will he desired 
that the income arising therefrom should be paid to his nephew, H. G, 
Hungerford, during his life, and that the property itself should de- 
scend to his children, if he had any, absolutely; but the will went on 
to say— 


“In case of the death of my said nephew without leaving a child, 
or children, or of the death of the child or children he may have had, 
under the age of 21 years, or intestate, I then bequeath the whole of my 
property (subject to an annunity of 100 pounds to John Fitall, and 
for the security and payment of which, I mean stock to remain in 
this country) to the United States of America, to found at Washington, 
under the name of the Smithsonian Institution, an establishment for 
the increase and diffusion of knowledge among men.” 


The circumstances of this bequest are somewhat remarkable, 
Nothing is known of the reasons which induced the testator to select 
a city in the United States for the site of the proposed Institution, 
He had never been, it is believed, in America, and is supposed to have 
had no predilection for republican forms of Government; nor does it 
appear, from anything found among his book and papers, or from the 
recollections of his associates, that he had ever taken a special 
interest in the people of the United States. In June, 1835, Mr, 
Hungerford died without issue, and in July, 1836, a bill was passed 
by Congress to empower the President of the United States to appoint 
a special Agent who should act in England, and receive the amount 
thus become due to the United States’ Government. 


In September 1838 the money, $515,169, was paid over by the 
English Court of Chancery to the Hon. Richard Rush, the agent ap- 
pointed by the Government of the United States; and eight years 
after, on the 10th of August, 1846, an Act was passed for the purpose 
of establishing the Smithsonian Institution. 


“This Act creates an establishment to be called the Smithsonian 
Institution, composed of the President and Vice-President of the 
United States, the Secretaries of State, of the Treasury of War, and 
the Navy, the Postmaster-General, Attorney-General, and Mayor of 
Washington, with such others as they may elect Honorary Members. 
It devolves the immediate government of the Institution upon a 
Board of Regents, of fifteen members ; namely, the Vice-President of 
the United States, the Chief Justice of the Supreme Court, and the 
Mayor of the city of Washington, ez officio, three members of the 
Senate to be appointed by the President thereof, three members cf the 
House to be appointed by the Speaker, and six persons to be chosen 
from the citizens at large, by joint resolution of the Senate and House, 
two of whom shall be members of the National Institute, and the other 
four inhabitants of States, and no two rom the same state. 


‘*The Act also establishes a permanent loan of the original fund 
($515,169) to the United States at six per cent. interest ; appropriated 
the accumulated interest, then amounting to $242,129, or so much as 
might be needed, together with so much of the accruing income as 
might be unexpended in any year, for the erection of a building; 
provided for the establishment of a Library, Museum, Chemical 
Laboratory, &c., and left most of the details of the organization to the 


Board of Regents.” 


The very general terms of the bequest gave rise to difficulties as 
to the best mode of carrying the wishes of the testator into effect ; but 
the Board of Regents having in the outset been fortunate enough to 
secure the services of Joseph Henry, L.L.D., of Princeton College as 
Secretary and Chief Executive Officer of the Institution, they empow- 
ered him to draw up a programme of organization, which was 
adopted by the Regents in 1847, and as the principal points in this 
programme are given in Professor Henry’s Report to the Board, 
dated Ist of January, 1851, I have thought it better to quote a few 
passages. 

‘Smithson left his property, in case of the death of his nephew, 
to whom it was first bequeathed, ‘to found at Washington under the 
name of the Smithsonian Institution, an establishment for the increase 
and diffusion of knowledge among men.’ These are the only words 
of the testator to serve as a guide to the adoption of a plan for the 
execution of his benevolent design. They are found, however, when 
attentively considered, to admit of legitimate deductions sufficiently 
definite and comprehensive. 


«1, The bequest is made to the United States, in trust for the good 
of mankind. 
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“2. The objects of the Institution are two-fold: first, to increase, 
second, to diffuse knowledge ; objects which, though often confounded 
with each other, are logically distinct, and ought to be separately re- 

ed. ‘The first is the enlargement of the existing stock of 
knowledge by the discovery of new truths, and the second is the 
dissemination of these and other truths among men. 


«3, No particular kind of knowledge is designated, hence a liberal 
interpretation of the bequest will exclude no part of the great domain 
of science and literature from the degree of attention its importance 
may demand. 


«4, Since mankind are to be benefited by the bequest, any 
unnecessary expenditure on merely local objects would not be in ac- 
cordance with the proper administration of the trust. 


“5, Though the funds are generally considered large, and much is 
expected of them, they are really small in proportion to the demands 
made upon them. The annual income of the bequest is less than half 
the cost of the publication of a single yearly report of the Patent 
Office. 


“6, In order, therefore, that the limited income may effect the 
greatest amount of good, it should be expended in doing that which 
cannot be done as well by other means. 


This sum of 150,000 dollars having been subsequently added to the 
original 515,169 dollars, the Smithsonian Institution has now a perma- 
nent fund of 665,169 dollars, which, at the rate of interest allowed by 
the Government, yields an annual income of about £8,000. 


The rules now adopted in reference to the distribution of the Publi- 
cations issued by the Institution, are very liberal. 


“1, They are to be presented to all learned Societies which 
publish transactions and give copies of these in exchange to the 
Institution. 

“2, Also, to all Foreign Libraries of the first class, provided they 
give in exchange their catalogues, or other publications, or an 
equivalent from their duplicate volumes. 


“3. To all Colleges in actual operation in this country; provided 
they furnish in return, meterological observations, catalogues of their 
Libraries and of their students, and all other publications issued by 
them, relative to their organization and history. 

“4, To all States and Territories; provided they give in return 
copies of all documents published under their authority. 

“5. To all incorporated Public Libraries in this country, not 
included in either of the foregoing classes, now containing more than 
seven thousand volumes, and to smaller Libraries, where a whole 
State or large district would be otherwise left unsupplied. 


“The author of each memoir receives, as his only compensation, a 
certain number of copies of it, to distribute among his friends, or to 
present to individuals who may be occupied in the same line of 
research. In this way single memoirs are distributed to individuals, 
and especially to those who are most actively engaged in promoting 
discoveries. Copies of the reports, and also in some cases, of par- 
ticular memoirs, are sent to all meteorological observers. Besides 
these, we have placed on the list the more prominent Academies and 
Lyceums, as recipients of the minor publications. It is also intended, 
in order to benefit the public more generally, to place on sale copies of 
memoirs and reports, though on account of the number required for 
the supply of Institutions, we have not as yet been able to carry this 
plan into effect. 

“No copyright has been taken for the Smithsonian publications ; 
they are therefore free to be used by the compilers of books, and in 
this way they are beginning to reach the general reader and to produce 
a beneficial effect on the public miind.” 

It is mentioned in Professor Henry’s Report for 1852, that the 
number of copies of the ‘‘ Smithsonian Contributions” distributed is 
greater than that of the transactions of any other Scientific or Literary 
Society. 

The Regents of the Institution being of opinion that the rapid inter- 
change of literary and scientific publications is of the utmost importance 
for the developement of knowledge, have constituted themselves the 
medium for such intercommunications between all Public Scientific and 
Literary Societies of the Old and New World. For this purpose all 
important scientific documents issued by the Governments, by the 
Public Learned and Scientific bodies in the United States, are 
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collected at Washington, and then dispatched to their agents in 
London, Paris, and Leipsic for distribution; and the agents at the 
above named places forward to the United States all documents re- 
ceived in exchange; the Smithsonian Institution taking upon itself 
all cost of transport, so that no delay may be experienced in the 
receipt of the communications in America. The extent to which this 
system has been carried, is, I suspect, little known in this country, 
but may be inferred from the following abstract of the number of 
Societies in communication with the Institution, and for which parcels 
are collected. 


8 Public Bodies in Africa 9 Public Bodies in America (South) 


10 Asia ¢ « « Belgium 

4 “ « Denmark 8f “ “« Great Britain & Ireland 
54 “ “« France 69 “ * Germany 

1 <“ * Greece 10 « ** Holland 

| ar, © Iceland a * «© Feely 

4 ‘ « Norway 1“ @ . Boreeesl 
12 « «* Russia 5 “* «& Sweden 

‘:.¢ © Joe 9 “ Switzerland 

» & «Turkey 





We conclude our Extracts from Mr. Dilke’s Report with an account 

of a Steam Fire Engine lately built at Cincinnati : 
Cincinnati Steam Fire-Engine. 

This engine, which cost rather more than two thousand pounds, 
and weighs between five and six tons, throws eighty-four thousand 
gallons in anhour. Five horses are required, four to draw the engine, 
and one the fuel and reel cart. Mr. Dilke and Professor Wilson went 
to see the engine. Mr. Dilke says—‘‘On reaching the station we 
satisfied ourselves that there was no fire in the engine, and that the 
water in the boiler was cold. On the order being given to proceed to 
a particular point, the light was applied to the grate, always kept 
ready filled with very combustible materials, the horses were harnessed, 
and the engine left the house in 3} minutes after the supposed fire 
was announced. It reached the spot indicated, 1,450 feet distant 
from the engine-house, in 2] minutes, and in 6} minutes from the 
first announcement the horses were uncoupled and the engine placed 
over the supply cistern. In 8} minutes the steam-guage was at 35°, 
and the pumps self-feeding. In 9 minutes a hose was affixed, and the 
reel despatched in 9} minutes to about 100 feet distant from the en- 
gine, during which time a second hose was being fixed and laid out. 
In 12 minutes water was issuing from one hose, andin 12} minutes 
from both. In 13 minutes the jet of water reached 100 feet from the 
nozzle first applied, one of an inch diameter, and from that time a 
large body of water was pouring forth. In 17 minutes the supply was 
strong enough to rise about 60 feet in height. In 28 minutes it was 
playing over a moderate-sized house. In 33 minutes all six nozzles 
were in use. In 38 minutes the issue of water was stopped, that the 
capability of supplying steam jets mightbe shown. In 39} minutes a very 
powerful blast of steam was issuing. We were informed that the en- 
gine had on two or three occasions played six hours continuously, and 
once 12 hours, and we were given to understand that it had thrown 
water 230 feet—a statement we could believe from the power exhib- 
ited, and which was shown by directing the stream against a heavy 
cart standing empty in the street, and which was driven by it nearly 
100 feet.” 
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The quantity of fibrous substances of all kinds imported into the 
United Kingdom last year was 614,000 tons; and deducting 72,000 
tons exported, there remained for home consumption 542,000 tons. Of 
this quantity 94,000 tons were flax, and 63,000 tons hemp; and of 
these two articles 64,000 tons of flax and 42,000 tons of hemp, together 
106,000 tons, came from Russia. The ameunt of paper manufactured 
in the five years from 1830 to 1834, both inclusive, was 354,940, 658lbs, 
or an average of 70,988,131lbs.; and in the five years from 1849 to 
1853 the manufacture increased to 756,170,193lbs., being an average 
of 151,234,178lbs. per annum. Last year the amount manufactured, 
in round numbers, was 177,000,000lbs., against 154,000,000lbs. in the 
previous year, showing an increase of above 23,000,000lbs. in one 
year. 

The total quantity of flax imported in the whole term of fifty-three 
years, was 2,252,422 tons; of which Russia furnished 1,587,395 tons, 
and the rest of the world (all foreign) 665,027 tons. Of hemp, the 
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total importation was 1,829,291 tons; of which Russia furnished 
1,505,189 tons; and the rest of the world, including India, 324,102 
tons. 


We have received from Russia, in the last 53 years, the following 
quantities and value of flax and hemp; the valuation being made, for 
the whole term of years, at the moderate rate ot £40 per ton for flax, 
and £35 per ton for hemp ;— 


Of flax 1,587,395 tons worth £63,495,800 
Of hemp 1,505,189 . ae 52,681,615 


Together 3,092.584 


», £116,177,415 


The importation of rags of every description, in the last 53 years, 
was 346,554 tons, or an average for the whole term of 6,539 tons per 
annum. We exported in the same period, 12,296 tons, of which 10,- 
146 tons were British and Irish rags; and only 2,150 tons foreign rags 
re-exported; and of the quantities so exported, 4,206 tons, or about 
35 per cent. of the whole quantity in 53 years, was exported in the 
last two years, almost wholly to the United States.—J. B. Sharp, 
Jour. Soc. Arts. 


Collossal Monument to Shaksperee 


It is a subject of frequent remark by foreigners that there is in this 
country no monument to Shakspere. Signor Chardigni has conceived 
the idea of erecting a gigantic statue of the great dramatist. Russia, he 
says, boasts her colossal statue of Peter the Great; Italy of Charles 
Borromeo; Bavaria its gigantic statue, the head of which forms a 
conspicuous ornament at the Crystal Palace. Why should not England 
have her great statue, Signor Chardigni proposes that the statue 
should be a hundred feet high, of cast-iron, formed by a new process 
which he has invented. 


In the statue it is proposed to have three floors, with a staircase for 
ascending to the top or headof the monument. These three floors 
will divide the statue into three rooms, of about 80 feet in circumfer- 
ence and 15 feet each in height, the sides of which the artist proposes 
should be adorned with bassi-relievi, in cast-iron, representing all the 
chief scenes of Shakspere’s plays. In the middle of the first floor 
are to be statues, in cast-iron, of the Queen and Prince Albert. 


The third floor of the statue reaching to the head, will afford a most 
splendid panoramic view of London, through the apertures for the eyes, 
which, following the proportions of the rest of the statue, will be more 
than two feet wide. In addition to the light which will come from the 
apertures of the eyes, a large quantity of light will be admitted by the 
top of the head, which is for this purpose intended to be made of glass. 
In addition to this, the folds of the drapery of the statue will admit a 
variety of openings, not visible from below, through which light and 
air may be introduced. It is also proposed it should contain a library 
of the best editions of Shakspere’s works. 


Busts, in cast-iron, of contemporaries of Shakspere, and of those 
whose names have been worthily associated with his, would be fitting 
ornaments of the interior. 


The statue would stand on a pedestal of stone, in which should be 
the entrance, through doors of cast-iron, whose panels might be 
adorned with appropriate bassi-relievi. 


It has been suggested that the Regent’s-park, or the top of Primrose- 
hill, are fitting spots for its erection, 


On Modern Discoveries by the Microscope. 


By T. Rymer Jones, F. R.S., Professor of Comparative Anatomy, King’s 
College, London. 


It is easy for any one to expatiate generally concerning the extent 
of the animal creation, and the limitless beneficence of Providence, but 
it is the microseopist only, who, reversing the Galilean tube, explores 


.of similar materials. 
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for himself the deep abysses of a drop of water, and finds therein g 
world invisible to the unassisted sense, feelingly can appreciate the 
works of the Almighty. 


Not many years ago it was related that the inhabitants of a certain 
district in Sweden, possessing but a scanty stock of corn, were in the 
habit of mixing with their meal a portion of the earth of the coun 
to supply the deficiency, and that this earth was found to be nutritious, 
Now it had long been an acknowledged fact that animal life cannot be 
sustained by inorganic matter ; but how, then, in this case, could sueh 
be employed as nutriment? Many microscopes were speedily directed 
to this inquiry, and on examination, to the astonishment of an admiring 
world, this earth was found to consist of shells of microscopic crea- 
tures, shells as perfect in their construction as they were varied in 
their beauty. Such a circumstance as this was eminently calculated 
to attract the attention of the curious, avd subsequent investigations 
were not long in proving the startling fact that whole tracts of countey 
in different parts of the world—nay, solid rocks are altogether formed 
A coin shows by the impress upon it the name 
and date of the sovereign in whose reign it was issued, so do these 
‘‘medals of creation’ bear testimony to the eternal power and soye- 
reignty of the Great Ruler of the world. Nearly 6000 years passed 
away before the invention of the microscope. Poetry had sought to 
pourtray the ‘‘flammantia moenia mundi,”—it remained for the micros- 
cope to bring them before our view. Looking with the ordinary powers 
of the microscope into a drop of water, we perceive minute globes 
rolling round and round, having within them smaller globules revolving 
like satellites, not around, but within their parent planet. Multitudes 
of various forms have been found; and Ehrenberg, who had given 
much time and profound attention to the examination of these forms of 
being, has supposed them to be possessed of numerous stomachs, an 
eye, and a system of blood-vessels; brt sober reflection and more 
recent investigation have assured us that these do not exist. The 
interior globules, supposed by him to be stomachs, at the touch of the 
magic wand of a sister science, have revealed their real nature ; tested 
by iodine, they have shown themselves to be starch‘ granules; and 
these infusoria, so long claimed as part of the animal creation, are 
now given up to the botanist as belonging to the vegetable world. 


In his younger days he was told of a mill to grind old people young 
again, and laughed heartily at so absurd a story, little thinking thata 
greater number of years, more knowledge and mature reflection, would 
convince him of the truth of the tale as regards these infusoria, in 
whom division is multiplication; looking at one of these you will per- 
ceive a transparent line crossing it ; sometimes longitudinally, sometimes 
transversely, sometimes obliquely, according to the different species.— 
At each extremity of the line an indentation may next be observed, 
which gradually lengthens till the tyo halves resemble the two conti- 
nents of America connected by a slender isthmus; by the continued 
efforts of both portions they become finally divided, and each swims 
off to find for itself a separate maintenance. In 24 hours a transparent 
line appears across each of these divided beings, and a similar division 
again takes place. We have heard of the calculation of the nail ina 
horseshoe, and the squares on a chess-board, but these are trifles com- 
pared with the computation of the descendants of a single monad, 
which in one month would equal the number of the human inhabitants 
of this globe. A grain of sand appears of little importance, but the 
shores which say to the ocean ‘‘hither shalt thou go and no further, 
here shall thy  roud waves be stayed,’”’ are but composed of multitudes 
of these grains ; so these myriads of simple forms oppose a barrier to 
chaos and to death, and retain within appointed bounds all that may 
contribute to organic existence. These infusoria form, the base of 
that pyramid of animal life at the apex of which man has proudly 
stood for 6000 years without discerning that foundation to which it 
owed its strength and its security. The microscope is a most valuable 
instrument for education and for amusement; costly apparatus is not 
needful, nor is great advance in science necessary to the person who 
uses it; the most important observations have been made by the most 
simple means. Many of the discoveries of Ehrenberg himself were 
made by means of a simple pocket instrument. The microscope 18 
available at every leisure hour; it affords quiet and never-ending 
amusement, and not amusement only, but the most important of 
instruction, for it affords us visible proof that God not only clothes the 
‘lilies of the field,” and the grass which to-day is, and to-morrow 18 
cast into the oven, but that He perpetually cares for those myriads of 
creatures, so small that they are invisible to the unaided sight; and 
how, then, shall we, so much more highly favoured, ever fail to rely 
upon His fatherly Providence and His unwearying care? 
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The Reve W. Whewell, D. D., Master of Trinity College, Cam= 
bridge, **On the Material Helps of Education.’? 


The lecturer said, that as he had not yet had the opportunity of 
examining the collection of the means and helps to edueation which 
the scheme of the Educational Exhibition had brought together, he 
must regard the subject in its general aspect, as it offers itself to our 
thoughts. We suppose education to be understood, not in any new or 
peculiar signification, but in the ordinary and familiar sense in which 
it is commonly spoken of among intelligent persons. We consider 
general education as opposed to special, technical or professional educa- 
tion; and we speak especially of intentional or formal education, as 
distinguished from the spontaneous education which precedes such 
formal education, and takes the place of it in some cases; and ‘as 
distinguished, on the other hand, from the ripening post education 
which follows formal education. 

Education, in this sense, may be defined as the process by which the 
iadividual is made a participator in the best attainments of the human 
mind in general, namely, with what is rational, true, beautiful, and 
good. 

The individual participates in the rationa! attainments of man by 
becoming acquainted with language, which is the instrument of reason, 
Education begins with our own language; and none of the means of 
education is so universal, necessary, powerful, and extensive, as this 
most cheap and common one. A special point to attend to in using 
language for the purpose of education, is to teach the history of the 
language—the way in which words came to mean what they do mean. 
This inquiry, in the case ef modern languages, contains elements 
additional to what it had in the case of Greek, in consequence of the 
influence of the subsequent history of nations and of thought upon 
languages. In English there are additional peculiarities in the history 
of the language, in consequence of its containing two main component 
parts—the Saxon part and the Latin (and Greek) part. The result of 
this history is that, at present, the only living part of the English 
language ts the dead languages.” The material means of education in 
regard to language, are school-books—as grammars and vocabularies. 
And it is a great improvement, recently introduced into English educa- 
tion in this branch, that school-books have been published in which 
these two elements of the language—the Tuetonic and the Latin part 
are distinguished and separated. 

The individual participates in the knowledge which man has attained 
of what is true by becoming acquainted with collections of truths, such 
as geometry, arithmetic, mechanics and astronomy. Arithmetic and 
geometry ought to be taught by being reduced to intuition. In the case 
of geometry there are some difficulties in this reduction, which may be 
illustrated, and, in fact, removed, by folding a leaf of paper. In this 
Way we may define a straight line and a right angle, and prove that 
the three angles of a triangle are equal to two right angles. We may 
also construct a pentagon, which may be shown (though not without 
some geometrical skill) to be equilateral and equiangular. Also, in 
mechanics the relation of the weights on inclined planes may be 
reduced to intuition, by an ingenious illustration, devised by Stevinus, 
of Bruges. In astronomy, the helps of education are ancillary spheres, 
orreries, and the like. 

It is a part of education to make the individual a participator in 
What is beautiful, even of common education, for we wish our pupils to 
admire what is beautiful in the thoughts, expressions, or melody of 
what they read, and talk of the beauties of Milton and of Shakespere. 
Again, musical melody has its beauty, as well as the melody of verse ; 
and it is a great improvement in modern education that music has been 
. . Also an acquaintance with what 
is beautiful in the combination of forms and of colours, has a beneficial 
influence upon young persons in the way of general education, besides 
being important in many kinds of technical education. The collections 
of the Educational Exhibition will doubtless illustrate this branch. 


To make man a participator in what is good is to teach him morality 
and religion ; and the best mode of doing this is a matter of controversy 
on Which we do not enter. Nevertheless, all parts of human culture 
are enriched, and to teach men what is true and beautiful helps the 
teaching of what is right and good.-—_Journal of Society of Arts. 


Artificial Breeding of Fishe 





A paper has lately been read before the French Academy by M. 
Millet, on the natural and artificial hatching of fish-spawn. M. Millet 


» 
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says, ‘‘in all the operations connected with the rearing of fish, in order 
to obtain success, much attention must be paid to the teachings of 
nature. It is by conforming to these principles, after studying for 
many years the habits and manners of fish, that T have sought to 
ascertain the best means of stocking the waters with this valuable 
description of food. For five successive years, from 1848 to 1854, I 
have made and caused to be made a variety of experiments in relation 
to artificial spawning applied to the breeding of fish. At the same 
time I have endeavoured to ascertain if it were possible to obtain 
results sufficiently satisfactory by following closer and closer the 
natural conditions ef the spawning, so as te render the operations more 
simple, more economical, and more certain. I have since renewed my 
experiments on natural spawning, and have compared the results with 
those of the artificial method. 

Among the different species of fish we may divide them into those 
which spawn in quick running streams, and those Which spawn in still 
waters. In the first category will be found salmon, trout, grayling, 
&e.; in the second, carp, tench, &c. The trout makes an actnal nest 
at the time of depositing her roe; she looks ont for a bed of large 
gravel, or flint stones washed by running waters; these she turns over, 
and cleanses from all matter adhering to them, and foreign substances 
deposited by the water. She then hollows out cavities among the 
stones, into which she deposits the roe, so placing herself as for the 
current to carry it into the places prepared for its reception. While 
this process is going on, the roe is impregnated from time to time by 
the discharge of milt from the male, who hovers near. The female then 
covers up her nest with the stones which had been previously removed. 
Spawning beds may be established in water-courses. If the bed of 
the river is furnished with large gravel, or flint stones, these materials 
may be at once made use of for the purpose. It is only necessary to 
turn them over with a shovel or a rake, to form them into heaps, 
mounds, and small cavities. There is no difficulty in forming these 
spawning beds, and the expense is trifling. When the bottom does 
not naturally afford the proper material, gravel, flint-stones, or pieces 
of rock must be supplied. The formation of these artificial spawning 
beds, among other advantages, is attended with this, that the trout are 
retained in the stream thus stocked. Their efficacy is such, that I 
have caused trout to spawn in holes, and old ditches where I have 
thrown, before the regular time for spawning, several barrowsful of 
stone broken for mending the roads. 

The grayling spawns frequently at a considerable depth. I have 
caused many cubic yards of rock and stone to be thrown into ditches, 
from ten to twelve yards in depth, and these have served as spawning 
beds for grayling. 

For barbel, gudgeon, &c., I make in shallow running streams a 
sandy bottom with a slight declivity, with heaps of small stones and 
washed gravel, taking care to turn over and clean the materials with a 
shovel or rake. 

The miller’s thumb, the bullhead, and the minnow, breed readily in 
the same waters as the trout, more especially in springs and brooks.— 
The fry of the miller’s thumb and the bullhead are hatched at a time 
when the young salmon, trout, and grayling are sufficiently advanced 
to feed on very small tender fish. 

The miller’s thumb looks out for stones under which cavities are 
found, in which she glues or sticks her eggs. But there is in this 
instance a previous proceeding, which consists in taking possession of 
a place, and making the nest. This fish hollows out a gallery or tunnel, 
with an entrance and an exit. The female glides under the stone, and 
then turning on her back rubs her belly forcibly against the face of 
the stone, depositing a portion of her roe, which immediately adheres. 
The male then follows into the nest, and by a similar movement to that 
of the female, while turning on his back, impregnates the eggs which 
are just laid. The miller’s thumb keeps watch over her nest, and keeps 
at the entrance of the tunnel to drive away all injurious animals. 

For carp, bream, tench, &c., the spawning beds are formed in still 
fresh water,which are kept by the sun’s rays at a moderate tempera- 
ture. The carp more particularly spawns most abundantly in ponds 
where the water is perfectly stagnant. Moveable spawning beds may 
be formed by means of fagots or hurdles placed near the edges as 
inclined planes, covered with pieces of turf or rushes. 


The perch spawns in a manner altogether peculiar. Its eggs are 
fixed to each other in small groups forming a broad ribbon, which has 
the appearance of beautiful lace work. This fish has but one ovary, 
which is completely emptied at one time. In a large number of ponds 
and lakes the perch roe is hatched by means of faggots thrown into the 
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water. At spawning time the perch quits the running water, and 
seeks still pools. In preparing the spawning beds for this fish, masses 
of rushes or grass, faggots or branches, are thrown into the water ; or, 
what is better still, boughs of trees with small branches attached (such 
as willow boughs) are stuck into the banks at a depth of from half-a- 
yardtoa yard. [tis veryeasy to gather the spawn, for all that is 
necessary is to raise the ribbons with a stick or a small fork. 


Artificial spawning beds, applied to the hatching of certain cyprinide 
particularly of the bream and the roach, and of the perch, have been 
employed as a means of stocking waters in very many places. Since 
the year 1761, Lund obtained successful results by this means; he 
produced upwards of ten millions of young fish.” 





Aseent of Mont Blanc by a Lady. 


A correspondent of the London Times says:—The ascent of Mont 
Blanc has just been accomplished by an English Lady. It appears 
that Mr. and Mrs. Hamilton, a gentleman and lady who reside near 
London, accompanied by nine guides, and by a boy of the village 16 
years old, started from Chamouni to make the ascent on Sunday 
morning last, about 8 o’clock. They arrived at the Grands Mulets at 
4 o'clock in the afternoon, and passed the night in the hut the guides 
have recently erected there; at half-past 3 the next morning they 
continued their journey, and after meeting with difficulties of no ordi- 
nary character succeeded in reaching the summit at about half-past 2 
p.m. They rested there about 10 minutes, when the anxiety of the 
guides respecting the weather induced them to commence the descent, 
and they got back to the Grands Mulets at 5 o’clock, and passed 
another night in the hut. On Wednesday morning they returned thence 
to Chamouni, and they found this to be the most difficult part of their 
journey, in consequence of the descent of avalanches. They suc- 
ceeded, however, in surmounting every obstacle, and were welcomed on 
their arrival at the village by the firing of cannon, the forming of a 
triumphal procession, and every other demonstration of enthusiastic 
applause. 

A féte was given the next evening in the court-yard of the Hotel de 
Londres, which probably surpassed anything of the kind ever seen in 
Chamouni, not excepting that which took place after Mr. Albert 
Smith’s ascent. Mrs. Hamilton had so far recovered from her 
fatigue as to be able to join the dancers, and she did so with much 
spirit. From a conversation I had with her on this occasion, I found 
that neither she nor her husband suffered from the rarefaction of the air 
at the summit, although several of the guides were so utterly prostra- 
trated that they fell upon their faces as soon as they reached the top. 
She spoke in the warmest terms of her two guides, Jean and Victor 
Tairray, who paid her the utmost attention during the whole route. 
An avalanche of immense size fell as they were passing the Grand 
Plateau, and in its course went over part of the track they had 
crossed but a few minutes before, and completely filled a crevasse 
beneath, said by the guides to be 25 feet wide and 40 deep. 


This is the first time the top of Mont Blanc has ever been reached 
by an English lady, although two women have before made the 
attempt successfully, one being a French lady of Geneva, Malle. 
D’Angeville, and the other a peasant in the neighbourhood of 
Chamouni. 

Two other ascents have been made this season, both during the 
present month; one by a Mr. Birkbeck, and the other by a Mr. Black- 
well. Dr. Talbot an American gentleman has commenced the ascent 
to-day, and is now at the Grands Mulets, where he will pass the night, 
and, if the weather permit him, will continue his journey to-morrow. 
It has been so unfavourable during the latter part of the day that it 
is doubtful whether he will accomplish his wishes so soon, but he has 
expressed his intention to remain upon the rocks for a week rather 
than return unsuccessful. 





Products of Coal—Parafline. 


The case in which James Youne and others were plaintiffs, and 
SrepHen Wuirte and others were defendants, tried before Lord Camp- 
BELL and a special jury on the 28th of June last, involved questions so 
interesting to those who are concerned in the products of bituminous 
coal, and in the recognition of patent rights, that a condensed notice 
of it must be acceptable to our readers. It was an action brought by 
the plaintiffs fur an alleged infringement of a patent obtained by Mr. 
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James Youna, on the 17th of October, 1850, as the inventor of jm. 
provements in the treatment of certain bituminous mincral substances, 
and in obtaining products therefrom.” The defendants, while denyin, 
the infringement, pleaded that the plaintiff was not the true and first 
inventor; that the manufacture was not, at the time of obtaining the 
patent, a new invention within this realm ; and further, that the patent 
did not sufficiently particularise the nature of it. The defendants are 
chemists and gas manufacturers, in and near Manchester under two 
patents for making gas by what is called the “ hydro-carbon process," 

It appeared that, in 1847, Mr. Youne, as a scientific man, was re. 
quested, by Dr. Lyon Piayrarr, to analyse a mineral oil, which ex- 
uded in a coal pit at Riddings, near Alfreton, in Derbyshire of a very 
remarkable character, and which then excited attention. On the 
analysis, he was unable to procure naptha from it in sufficient quan- 
tity ; but, by a further process, he was enabled to purify the oil, so ag 
to obtain from it considerable illuminating power, and he found that 
it had the remarkable quality of being unaffected by the action of the 
atmosphere. After a while, the oil could not be procured, and Mr, 
Young turned his attention to the discovery of some means of artifici- 
ally producing this particular fluid: and he subsequently succeeded, 
by distilling highly bituminous coal at a low red heat, in obtaining 
this same oil. He found that it consisted of a substance, in a liquid 
state, known under the name of * paraffine,”’ so called from the words 
parum and affnis, having little affinity to any other; that it was 
compounded of hydregen and carbon in almost equal parts; and that 
it is not decomposed by the action of the oxygen in the atmosphere, 
Parafiine oil is procured by distillation, but, when afterwards condensed 
by cold, it assumes a peculiarly fine, waxy appearance, called “ par. 
affine,” which, on the application of heat, again becomes dissolved, 
The oil possesses this peculiarity—that it will keep for an indefinite 
time; and, as it is said to be the most oleaginous or slippery oil that 
has been discovered, it was found useful as a lubricant for machinery, 
The defendants, in January, 1853, as the Hydro-Carbon Gas Company, 
Manchester, advertised paraffine oil, which was found of the same de- 
scription and quality as that which Mr. Youna was selling under his 
patent; and on a representation to them, they acknowledged that 
what they were making was paraffine oil, but stated that they obtained 
it by a different process. The defendants had two patents for making 
illuminating gas: in their process by the first patent, they used two 
retorts, in one of which water is dropped on coal, and partially decom- 
posed, steam, hydrogen gas and carbonic oxide arising fromit. In the 
other retort is an apparatus of iron, upon which oil or tar is dropped, 
which produces a highly carburetted hydrogen gas, emitting so much 
smoke, when subjected to the action of fire, that it is necessary to 
dilute it. This isdone by applying a mixture of hydrogen gas and car- 
bonic oxide, the products of the first retort, and the mixture produces 
a gas, not only very inflammable, ut possessing high illuminating 
powers. As paraffine oil could only be procured from bituminous coal, 
or waxy petroleum, it was insisted, on the part of the plaintiffs as clear, 
that the oil could not be obtained from any form of the process speci- 
fied in the defendants’ first patent. Their second patent proposed to 
use coal, for the purpose of generating this illuminating gas at a white 
heat; while the subject of the plaintiffs’ patent, paraffine oil, was 
evolved from coal only at a low red heat. It was observed that if the 
heat was raised above the low red heat at which paraffine was obtained 
from the same bituminous coal, not paraffine oil, but a totally different 
liquid, was produced, possessing wholly distinct chemical qualities— 
namely, naphthaline, with a visible trace of paraffine, which is justly 
considered a curious and striking phenomenon. It was alleged, that 
since the second patent was obtained, the object of which was to im- 
prove the mode of procuring illuminating gas, the defendants had been 
using their retorts at a low red heat, thereby obtaining paraffine oil, 
instead of illuminating gas, The plaintiffs further asserted, that if 
the defendants should attempt to show that they still used a white 
heat, it would be proved that they had recourse to the action of water, 
internally applied, for the purpose of reducing the temperature within; 
while, in order to keep up appearances, they maintained the white heat 
without. The plaintiffs claimed for Mr. Youne the merit of the dis- 
covery ; the production of paraffine oil from coal was not known be- 
fore his invention; that it was an article of great practical value 
could not be controverted by the defendants, who professed to sell it 
themselves ; and it was insisted that they produced it by a process which 
if not identical with, was dt all events equivalent to that employed 
by him. 


On the part of the plaintiffs, a number of eminent professors of 
chemistry, and manufacturing chemists, were examined, whose evidence 
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went strongly to sustain the pliantiffs’ case—namely, that the produc- 
tion of paraftine by the distillation of bituminous coal at a low heat 
wag a novelty, and that it had not been obtained prior to the date of 
the plaintiffs’ patent. They were cross-examined on the part of the 
defendants, with the view of showing that the existence of parafline in 
bituminous coal was well known to scientific men, and described by 
chemical writers, particularliy on the Continent, before the plaintiff's 
discovery ; and the Boghead Cannel or mineral was repeatedly refer- 
red to, but it did not appear that any attempt had been made, on the 
part of the plaintiffs to analyse the coal gas produced from it. It bav- 
ing been shown that the per centage of parafline in Mr. Youna’s oil 
was from 12 to 13 lbs. in the 40 gallons, or from 3 to 4 per cent., 
and that Mr. Wuire’s contained only half the quantity, it was endea- 
yored to be established that they could not be the same but it was 
proved that the latter oil also froze solid on applying cold. 

The exclusive claim of the plaintiffs was strongly resisted, on the 
part ot the defendants, by reference to a number of scientific and 
chemical works, English, American, French, and German, proved to 
have been in circulation in this country prior to 1850, all treating of 

ffine as a substance well known to chemists, the product of the 
distillation of bituminous coal at alow temperature. It was also proved 
to have been procured from Wigan Cannel coal tar, obtained from the 
Salford Gas-works by the process recommended by Baron Reicuen- 
BACK in a work published in Germany, in 1833. It was insisted that 
he was the original discoverer, and that he had also pointed out the 
commercial application of this product, one of the purposes for 
which he states it will be useful, being the lubrication of the wheels 
of carriages. A specification for the manufacture of a nearly similar 
substance had been lodged by M. Du Buyson, 1845, and it was admitted 
that he had produced it, but not commercially. It was then shown 
that the Boghead mineral was first introduced to notice in the year 
1850, and that paraffine had been extracted from the dead oil, of the 
residum tar produced by it in the ordinary practice of gas manufac- 
ture. It was stated that, from a ton of that coal, nearly 700 lbs. of 
tar can be procured, and from 140 to 150 lbs. of paraffine oil (about 15 
gallons), and that from 13 to 20 per cent. of the paraffine oil so pro- 
duced is pure paraffine. It was then proved that the heat best suited 
to the process of making hydro-carbon gas was a white heat; and that 
there was not a very great distance between that and red heat, was 
shown by the facts that the melting point of silver, 1280°, is a bright 
red—that of copper, 1570°, almost a white heat. In addition to the 
numerous publications relied on, several scientific witnesses were ex- 
amined, on the part of the defendants, to displace the claim of origin- 
ality asserted by the patentee, and the specification was strongly ob- 
jected to. It was urged that, although the plaintiffs’ patent was for 
“improvements in the treatment of certain bituminous substances, and 
in obtaining products therefrom,” the only bituminous substance spec- 
ified was coal. Distillation of coal was not new: the only novelty 
was a low heat, and it was contended that the patent was defec- 
tive in not specifying what was new and what was old. It was 
understood that the legal objections, which were overruled, were to be 
made the subject of a bill of exceptions for final adjudication by the 
highest courts. 

The Chief Justice Lord Campsetn, for the purpose of taking the 
opinion of the jury, gave them a direction that the specification of the 
plaintiffs’ patent was sufficient, and he then left to them two questions 
—first, whether that of the plaintiff was a new invention at the time 
his patent was taken out, or whether his process was not at that time, 
and previous to that time, known in England. Secondly, whether 
the defendants had infringed that patent. The jury retired for some 
time, and after, on their return, sating that, in their opinion, the speci- 
fication was sufficient, they answered the question in the affirmative— 
that the invention was a novelty, and that there was an infringement. 
A verdict was accordingly entered for the plaintiffs.—Mining Journal. 





British Exports for 1853. 


A return has just been issued by the Board of Trade of the declared 
values of British and Irish produce and manufactures exported from 
the united kingdom in the year 1853, specifying the amount to each 
country and colony, From this documentthe following list has been com- 
piled, showing the order in which the various communities of the world 
rank as our customers ; and one of the most remarkable facts it presents 
is, that, owing to the extraordinary increase of more than 10,000,000 
in our consignments to Australia, our own possessions now take above 
one-third of the entire amount, although the total has reached 


BRITISH EXPORTS FOR 1858. 


£98,938,781, against £78,076,854 in 1852. The United States, in- 
cluding California, likewise figure for a great increase—namely, from 
£16,567,737 in 1852 to £23,658,427, at which they now stand. It is 
the augmentation in this case, indeed, coupled with that to our own 
colonies, by which the comparison of the exports of the two years ex- 
hibits so striking an improvement, since the aggregate of shipments to 
all other countries has remained almost stationary, such slight 
alteration as has taken place being in the direction of adecline. Among 
the British possessions which, next to Australia, continue to show an 
enlargement of trade, are India, Canada, the settlements of South 
Africa, and Mauritius. The West Indies remain stationary, and 
Hongkong, owing to the Chinese insurrection, exhibits a considerable 
falling off. Among the foreign countries our exports to which have 
declined, are China, Brazil, France, Egypt, Tuscany, Naples, the 
republics of the River Plate, New Granada, Venezuela, Hayti, and 
Greece. Turkey also shows a slight reduction, but she remains far 
beyond Russia, although in the insignificant total to that country 
there has been an increase, caused, probably, by extended purchases 
towards the end of the year under the apprehension of a blockade. 
With regard to other countries, those which present the most promi- 
nent improvement--although, with the exception of Mexico, which 
has advanced from £366,020 to £791,940, the variations generally have 
not been of much magnitude—are Holland, Belgium, Spain, Portugal, 
Chilli, Peru, Denmark, and Sweden and Norway :— 


‘1, British possessions— 
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Toronto Harbours 





In our last issue, we stated that it was the intention of the Harbour 
Commissioners to strengthen the peninsula boundary of the Bay at the 
narrows near the Hotel. We have since hadan opportunity of inspecting 
the plans of Mr. Kivas Tully, for the accomplishment of this work. Mr. 
Tully proposes to construct an embankment at the narrows, sustained 
by planking secured to posts sunk in the sand beach to the level of the 
Lake. The posts are to be about eight feet long, and the parallel walls 
of the embankment separated by an interval of twenty feet. This 
space is to be filled with sand and capped with road metal, with a view 
to form a permanent carriage road. On each sido of this artificial 
roadway the sand of the peninsula is to be thrown in the form of an 
inclined plane, the sloping surface of which will be about fifteen feet 
in breadth. The entire embankment will thus have a breadth of about 
fifty feet. 

It is proposed to continue this embankment along the peninsula 
boundary of the Bay to a certain distance, in the direction of the light- 
house, and then to connectit with the city by means of its continuation 
along the narrow strip of land which separates Ashbridge’s from Toronto 
Bay. The Harbour Commissioners, we are informed, have determined 
to limit the constructioa of this embankment to the extent of about 150 
yards, during the present year; preferring, before authorizing its cgn- 
tinuation beyond that point, to satisfy themselves as to its capabilities 
to withstand the effects of the waves of the Lake under the influence 
of those prolonged easterly storms which invariably visit us in the 
spring of the year. We are not aware with whom this method of de- 
fending the narrows against the encroachments of the Lake originates, 
nor do we know whether Mr. Tully is acting in accordance with his 
own convictions, or under the particular directions of the Harbour 
Commissioners, in thus preparing for the construction of the works we 
have briefly described. We are, however, glad to find that the opera- 
tions are viewed rather in the light of an experiment than as a perma- 
nent defence for the Harbour against the inroads of the surges of the 
Lake at the narrows. We have no hesitation in expressinga conviction 
that, if the Lake maintains its present level during the winter, the estab- 
lishment of a roadway in the manner described is perfectly hopeless. 
That the embankment, or rather its ruins, will serve the purpose of 
arresting the encroachment of the Lake, is more than probable, but 
the waves will model it after their own fashion, and eventually form a 
safe natural bank, in which it will be difficult to trace the outline-of 
Mr. Tully’s roadway. If the Lake falls fifteen or eighteen inches during 
the present year, the roadway will be protected by a new beach formed, 
or, We may say, now forming, some thirty or forty yards from the 
present shore, and its purpose as a barrier will be neutralized. If the 
waters of the Lake do not fall during the autumn more than a few 
inches, the artificial sloping boundary of the roadway will be swept 
away, and the roadway itself undermined, until the planking assumes 
that inclination which will enable it to receive with the least resistance 
the force of a breaking wave—then the natural process of repair will 
commence and go on uninterruptedly. 3 

We submit, with due respect to the experience and judgment of the 
Harbour Commissioners, that in devising means to give permanence to 
that narrow crest of sand shoal which separates Toronto Harbour from 
the Lake, the natural formative process by which the peninsula has 


increased and been maintained, should be narrowly watched and closely 
imitated. It has been, we believe, satisfactorily demonstrated that 
the materials which form the peninsula have been derived from the 
eastward, It should be borne in mind, however, that these materials 
do not ‘‘travel” uniformly. Their path of progress, if traced out, 
would not be parallel to the coast line, nor would they be found to pass 
over ‘ equal spaces in equal times.’’ Every gale of wind from the cast 
or south-east pushes forward a certain quantity of the loose drifting 
materials ef which the peninsula is composed, and forms here and 
there upon the coast bays and promontories which are continually 
changing their relative dimensions and positions. These bays and 
promontories are not necessarily bounded by the sand crest of the pen- 
insula sloals. They may be, and indeed are, to a great extent sub- 
aqueous, and are then occasionally distinctly visible under certain 
conditions of sunshine and shade. It is altogether fortuitous whether 
& subaqueous bay or a promontory be formed on any part of the pen- 
insula coast line after an easterly storm. During comparatively calm 
weather a bay may subsequently be enlarged or filled up, and its 
neighbouring promontory increased in dimensions or altogether swept 
away. A subaqueous promontory has been for some time forming 
near the spot where the breach existed at the narrows, a bay is rapidly 
forming at the Hotel, and the fence is being undermined. These con- 
ditions may be reversed during the first prolonged easterly storms, and 
under such circumstances what would become of Mr. Tully’s roadway?! 

Sut is there no method of ensuring the existence of a promontory at 
the narrows? No contrivance can be more simple or more certain of 
ultimate success at the immediate point of its application. Compel the 
formation of a promontory at the narrows by the introduction of three 
or four groynes of small dimensions—say forty to fifty feet long, and 
four or five in height—projecting into the Lake. Arrest by this arti- 
fice the progress of the materials in their westerly course, until they 
accumulate so as to pass round or over the groynes, and a firm and 
stable barrier will be established, containing within itself the warrant 
of its durability. 
Miscellanca. 

Chevreul on the Harmony and Contrast of Colours—Mr. Sheriff 
Ruttan’s Ventilating Car—Produciion of Cotton in the Southern States— 
The Victoria Bridge—The Harvest in 10 English Counties—Drogress of 
Development in Organic Life. 

M. E. Chevreul, in his new work on the Principles of Harmony and 
Contrast of Colours, deduces many curious analogies from the following 
well known fact :— . 

** That every colour, when placed beside another colour is changed, 
appearing different from what it really is, and moreover equally modi- 
fies the colour with which it is in proximity.” 

It thus appears that, every colour has a certain orbit of coloured 
atmosphere which modifies the neighbouring colours, so that red fills 
its vicinity with its complementary green; green, red; orange, blue; blue, 
orange ; greenish yellow, violet; violet, greenish yellow: indigo, orange 
yellow; orange yellow, indigo. 

M. Chevreul applies these principles to a great variety of Arts, Manu- 
factures and devices, such as Painting, Interior Decoration, Tapes 
tries, Carpets, Mosaics, Coloured Glazing, Paper-Staining, Calico- 
Printing, Letter-press Printing, Map-Colouring, Dress, Landscape and 
‘lower Gardening, &c. 

The Atheneum quotes the following subtleties as illustrative and 
curious :— 

‘‘ First Fact. When a purchaser has for a considerable time looked 
at a yellow fabric, and he is then shown orange, or scarlet stuffs, 
it is found that he takes them to be amaranth-red or crimson, for 
there is a tendency in the retina, excited by yellow, to acquire an 
aptitude to see violet, whenge all the red of the scarlet or orange stuff 
disappears, and the eye sees red, or a red tinged with violet. Second 
Fact. If there is presented to a buyer, one after another, fourteen 
pieces of red stuff, he will consider the last six or seven less beautiful 
than tbose first seen, although the pieces be identically the same.— 
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What is the cause of this erfor of judgment? It is that the eyes 
having seen seven or eight red pieces in succession, are in the same 
condition as if they had regarded fixedly during the same period of 
time a single piece of red stuff; they have then a tendency to see the 
complementary of Red, that is to say, Green. This tendency goes of 
necessity to enfeeble the brilliancy of the red of the pieces seen later. 
In order that the merchant may not be the sufferer by this fatigue of 
the eyes of his customer, he must take care, after having shown the 
latter seven pieces of red, to present to him some pieces of green stuff, 
to restore the eyes to their normal state. If the sight of the green be 
sufficiently prolonged to exceed the normai state, the eyes will acquire 
a tendency to see red; then the last seven red pieces will appear more 
beautiful than the others.” 


Mr. Sheriff Rutian’s ventilating Car is acquiring favorable notice 
inthe States. At the request of the passengers in the ventilated car 
on the New York end Erie Railroad, the subjoined expression of 
their approval was drawn up, and unanimously signed: 


“We, the undersigned, now riding in one of the cars of the New York 
and Erie Railroad, ventilated by Henry Ruttan, Esq., of Cobourg, Ca- 
nada, are highly delighted with the results of the experiment, and have 
never before travelled so comfortably and pleasantly, at this season of 
the year, upon this, or any other Railroad. This day, August 24th, 
is excessively hot and dusty, the entire train being enveloped in one 
continuous cloud of dust; and yet, in this car, so admirably does the 
ventilator perform its work, that the atmosphere about us is entirely 
free from dust an1 oppression, while we are continually breathing a pure 
and invigorating air. We unite, most heartily in urging upon Rail- 
road Companies everywhere to adopt in their cars this method of ven- 
tilation, which is sunerior in every respect to any other mode which we 
ever experienced or heard of.” 


The production of Cotton in Southern States of the American Union, 
has wonderfully increased during the last few years; we take from a 
Philadelphia paper, the following notice of this remarkable progress :— 


The earliest record of an export of cotton from the country (U.S) is 
dated 1747, when seven bags were shipped from Charleston. Thus 
then, in less than one hundred years the trade has increased to mil- 
lions of bales per annum. A curious feature in the history of this fa- 
bric is, that in 1784, or little more than half a century ago, a shipment 
of 71 bags of cotton was made from the country to England, and on 
its arrival it was seized by the authorities, on the ground that America 
could not produce a quantity so great.—The average annual yield for 
the last five years ending 1835, was estimated at 1,000,055, bales. The 
average yield for the same period ending in 1840, was 1,440,000 bales; 
and the average annual yield for the like period, which terminated in 
1850, was 2,270,000 bales. The total product of 1853, was 3,263,882 
bales. In this connection the following comparative statement of the 
growth will be regarded with interest :— 
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The Montreal Pilot says,—‘* On the 24th July last we received an 
invitation to the laying of the first stone in the bed of the river, for 
the construction of the first pier of the bridge, and now, on the 14th 
September, when we write, pier No. 1 has arisen several feet above 
the level of the river, and the process of binding the blocks may be 
seen and understood. Each stone of the structure is clamped to its 
fellow by bands of iron, and the interstices are filled with molten lead 
and the strongest Roman cement. The result will be the construction 
of masonry as durable as that of the Collisseum or the Appian Ways, 
which have stood the wear and tear of time and of traffic for more than 
2,000 years, and which still continue to exist as monuments of the skill 
and industry of man. It is a thing worthy of note, that in a new and 
rising country, only known to civilized men for two or three hundred 
years, monuments should arise to mark the progress of the age, and to 
compete in the world’s esteem, with similar works constructed two or 
three thousand years ago; and if the rapid and mighty St. Lawrence 
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is mastered by such works, then indeed is the achievement one 
worthy to be chronicled.” 

The State of Maine in an article on the same strueture informs us, 
that: ‘ Each of the tubes will be 19 feet in height at the end, whence 
they will gradually increase to 22 feet 6 inches in the centre. The 
width of each tube will be 15 feet, or 9 fect 6 inches wider than the 
rail track. The total weight of iron in the tubes will be 10,400 tons, 
and they will be bound and riveted together precisely in the same 
manner and with similar machinery, to that employed in the Britannia 
Bridge. The principal part of the stone used in the construction of 
the piers and abutments is a dense, blue lime stone found at Point 
Claire, on the Ottawa river abont 18 miles above Montreal, about 8 
above the confluence of that river with the St. Lawrence. A large 
Village has suddenly sprung up at the place, for during the last twelve 
months, upwards of 500 quarrymen, stone masons, and laborers, have 
been employed there. Every contrivance that could be adopted to 
save manual labor, has been applied, and its extent will be judged from 
the fact that the machinery at the Quarry and at the adjacent 
jetty has (including the cost of the jetty) involved an outlay of £150,000. 
Three powerful steam Tugs and 35 barges capable of carrying 200 tons 
of stone, have been specially built for the work, at a cost of about 
$120,000. There are used for the conveyance of the stone to the piers, 
and by the end of September next, a Railway on the permanent line of 
the Grand Trunk track, will be laid down from the quarry (close to 
which the permanent line will pass,) to the north shore of the St. 
Lawrence, so as to convey along it, the stone required for the North 
embankment and for the northern abutment. 


‘The piers close to the abutments will each contain about 6,000 tons 
of masonry. Scarcely a block used in the construction of the piers will 
be less than 7 tons of weight, and many of them, especially those ex- 
posed to the force of the current, and to the breaking up of the ice in 
spring, will weigh fully 10 tons each. As the construction of ‘ Pier 
No 1” is already several feet above the bed of the river, the process of 
binding the blocks together can now be seen and appreciated. In 
addition to the abundant use of the best water cement, each stone is 
clamped to its neighbors in several places by iron rivets, and the in- 
terstices between the rivets and the blocks are filled up with molten 
lead. If the mighty St. Lawrence conquers these combined appliances, 
then indeed is there an end to ali mechanical resistances. 


‘In consequence of the increased height and width of the piers con- 
verging towards the centre, the weight of stone in those that will bear 
the centre tube will be about 8,000 tons each. The total amount of 
masonry in the piers will be 27,500,000 cubic feet, which at 134 feet 
to the ton, gives a total weight of about 205,000 tons.” 


The London Daily News publishes the following result of the an- 
alysis of reports from 154 correspondents, spread over the 40 English 
counties: ‘*‘ Wheat—Very good, excellent, average, 31; good, full 
average, full crop, &c., 49; average, pretty good, &c., 32; near 
average, 4; under average, thin, &c., 12: middling, doubtful, or vari- 
ous 6. Totals—Favourable, 112; unfavourable, 12; neuter, 10. 
Barley—127 reports resolved themselves into: Very good, over aver- 
age, abundant, &c., 33; good, full average, full crop, &e., 40; 
average, pretty good, &c., 20; short, light, indifferent, &c., 12; vari- 
ous, irregular, &c., 12. Totals—Favourable, 103; unfavourable, 12; 
neuter, 12. Oats—128 reports given; Excellent, over average, very 
good, &e., 25; good, full average, &c., 46; average, fair, pretty good, 
&e., 33; near average, tolerable, middling, various, &c., 11; under 
average, short, light &c., 13. Totals—Favourable, 104; unfavoura- 
ble, 13: neuter, 11,” Partial inquiries made in the Irish, Scotch and 
Welsh counties give similar favoura’sle results. 

In Dr. Carpenter’s new edition of his Comparative Physiology many 
generalizations possessing peculiar interest are to be met with. 
Chapter I. is ‘ On the general plan of organic structure and develop- 
ment.’ After a survey of the Vegetable and Animal kingdom, it 
illustrates the progress from General to Special in development, and 
closes with a notice of the ‘Geological succession of Organic Life,’ 
of which we present a short extract exemplifying the reasoning of the 
author. ‘Thus the earliest species of Paleotherium (a herbivorous 
quadruped having some affinity with the Tapir, but more with the 
Horse of the present epoch,) had the complete typical dentition, with 
three well developed toes on each foot; but a later species approached 
the horse more closely, in the reduction of the outer and inner toes, 
leaving the central one much larger in proportion ; and in a still later 
species, the outer and inner toes are much more reduced, and the 
form and proportions of the rest of the skeleton and teeth are brought 
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much nearer those of the horse, which, in the full development of 
only a single digit of each member as well as in the suppression of 
some of the teeth and the remarkable development of others, must be 
considered one of the most specialized forms of order.” 

A notice, in extenso, of this valuable work may form the occupation 
and study of some future hour. 


A Storm 1x Inpra.—The following report from a correspondent, on 
whom we can rely, of an awful phenomenon, happily unknown in tem- 
perate climates, will be read with astonishment.—* At 3 p.m, of the 
10th of April, while we were measuring the circumference of large hail- 
stones that fell lightly about us, a terrific storm passed to the south- 
west of the station, about seven miles off. The accounts brought by 
natives next morning were so strange that I did not believe them, but, 
after some gentlemen had visited the spot and confirmed all. I, too, 
went to see the wreck left by the hurricane. As some days had elapsed 
since the occurrence, I found it impossible to approach the chaos from 
the putrefaction of numbers of dead bodies. An eye-witness told me 
that, while it was blowing pretty stiff from the south-west, a jet black 
mass of cloud, towering high aloft, andalmost touching the ground, was 
seen to approach; another similar mass advancing rapidly from the op- 
posite direction. They whirled around each other, the heat became 
intense, and, enveloped in the greatest darkness, houses, bamboos, trees, 
men, women, and cattle were hurled in the whirlwind, dashed in all 
directions against trees, impaled on bamboos, or buried in the ruins, 
On the sides of the track of the storm huge hailstones fell of the size 
of bricks. The track was about 800 yards broad; its length is not 
known, nor the extent of the devastation ascertained; 60 dead bodies 
were counted by gentlemen who went there; 15 persons with limbs torn 
and mangled, with broken arms and legs, are in hospital. Report says 
that 300 have been killed, besides no end of cattle. I think it very 
probable. As the natives build their houses, each family in little sep- 
arate farms hid in clumps of bamboos with intermediate fields, the scene 
presented is that of numbers of undistinguishable masses of clumps of 
bamboos and trees torn up, crossing each other in every direction and 
blocked up with earth and materials that had formed houses so entirely 
broken up that nothing could be recognized as having formed roof or 
sides. In fact, boxes, beds, and things made of planks were so broken 
into pieces of a foot or two, and thrown about, that it was not always 
easy to imagine what they had belonged to. From under the masses of 
rubbish jackalls and vultures were pulling out the remains of human 
beings and cattle; in small puddles dogs, goats, &c., were drowned and 
rotting. The fields were covered with the skeletons of human beings, 
while the short thick branches of trees that steod leafless and barkless 
supported numbers of vultures. Vultures covered the plain, too gorged 
to fly at our approach, and hundreds were soaring in circles high over- 
head in the clear sky, marking in the heavens the course of the storm. 
One poor famished distracted being, with head bandaged and body 
scratched all over, bruised and cut, limped up to me, he had lost all his 
relations—father, mother, wife, and children—all had been destroyed, 
and he could not find where they had been carried away. It would re- 
quire hundreds of men to remove the piles of uprooted bamboos, &c., 
that mark the homesteads of the missing; under them will probably 
be found those that were killed, while some, probably, had a living 
grave, hoping alas! in vain—that rescue would come at last, or imagin- 
ing, possibly, that the whole world had been destroyed. A bungalow 
of a zemindar, at Dumduma, on the river, Ghoghut, was blown in 
smithers across the river—300 yards; in the roof two men found a fly- 
ing passage, and, strange to say, survived.” —Calcutta Englishman. 


SupmanrinE TeLecrapu Wirnovr Wires.—The possibility of send- 
ing electric telegraph messages across, or through a body of water, 
without the aid of the submarine wires, has been satisfactorily tested 
at Portsmouth. The place selected for the experiment was the Mill- 
dam, at it its widest part, and where it is some 500 feet across. Two 
portions of the apparatus were placed on the opposite sides of the water, 
and terminating in a plate constructed for the purpose, and several 
messages were actually conveyed across, or rather through, the entire 
width of the Mill-dam with accuracy and instantaneous rapidity. 
There appeared every possibility that this could be done as easily 
with regard to the British Channel as the Mill-dam at Portsmouth. 
The inventor is a gentlemen of scientific attainments, residing at 
Edinburgh, and who has been described as the original inventor of the 
electric telegraph, but, who, from circumstances, was wnabl: to turn 
the invention to his own advantage, 


Srapitity or Iron Suips.—The recént history of the iron screw. 
steamer Sarah Sands affords an excel ent illustration of the stability of 
iron ships, if welland substantially built. Previously to her last sailing 
from the Mersey she grounded on the Woodside bank, and remained 
high and dry during one tide, having in her 1000 tons dead weight, 
until the tide flowed again, during which time she did not sustain the 
slightest damage. On her return passage from the St. Lawrence to 
Liverpool she got a-ground on the rocks of Bell Isle, where she re. 
mained four days and four nights. On her arrival in Liverpool, it 
was found that she was perfectly sound not even a rivet having 
started, nor was there the slightest bulge or unevenness perceptible, 
On leaving the graving-dock, the other day, she capized, owing to her 
ballast having been removed, but she sustained noinjury. These mis. 
haps prove not only the superior manner in which she was built, but 
also proves the superiority of iron ships over wooden ones; for it is 
difficult to suppose that a wooden vessel would have withstood all these 
casualties without sustaining damage. The Sarah Sands was built in 
Liverpool, by Mr. James Hodson, consulting engineer, more than 
eight years ago. 


A New Susstitvuter ror tue Potaro.—In the garden of the Horti- 
cultural Society at Chiswick are growing two plants of a Chinese yam, 
which is expected to prove an excellent substitute for the potato. They 
have been obtained from the Jardin des Plantes at Paris, where they 
have been made the subjects of experiments that leave no doubt that 
it will become a plant of real importance in cultivation. 


“Tf,” says M. Decaisne, who has paid much attention to matters of 
this kind, ‘a new plant has a chance of becoming useful in rural 
economy, it must fulfil certain conditions, in the absence of which its 
cultivation cannot be profitable. In the first place, it must have been 
domesticated in some measure, and must suit the climate; moreover, 
it must in a few months go through all the stages of development, so as 
not to interfere with the ordinary and regular course of cropping; and, 
finally, its produce must have a market value in one form or another, 
If the plant is intended for the food of man, it is also indispensable 
that it shall not offend the tastes or the culinary habits of the persons 
among whom it is introduced. To this may be added that almost all 
the old perennial plants of the kitchen garden have been abandoned in 
favour of annuals, wherever the latter could be found with similar pro- 
perties. Thus, lathyrus tuberosus, sedum telephium, &c., have given 
way before potatoes, spinach, and the like. Now, the Chinese yam 
satisfies every one of these conditions. It has been domesticated from 
time immemorial, it is perfectly hardy in this climate (Paris), its root 
is bulky, rich in nutritive matter, eatable when raw, easily cooked, 
either by boiling or roasting, and then having no other taste than that 
of flour (fecule). It is as much a réady-made bread as the potato, 
and it is better than the batatas, or sweet potato. Horticulturists 
should, therefore, provide themselves with the new arrival, and try ex- 
periments with it in the different climates and soils of France. If they 
bring to their task, which is a great public importance, the requisite 
amount of perseverance and intelligence, I have a firm belief that the 
potato yam (igname batatas) will, like its predecessor the potato, make 
many a fortune, and more especially alleviate the distress of the lower 
classes of the people.” Such is M. Decaisne’s account of this new food- 
plant, which is now in actual cultivation at Chiswick; and, judging 
from the size of the set from which one of the plants had sprung, it is 
evident that the tubers have all the requisites for profitable cultivation. 
One has been planted under glass, the other in the open air, and at 
present both appear to be thriving equally well. The species has been 
called dioscorea batatas, or the potato yam. It is a climbing plant, 
bearing considerable resemblance to our common black bryony, and, 
when it is considered how nearly that plant is related to the yams, the 
probability of our new comer becoming naturalized among us receives 
support. Whether, however, it realizes all that the French say of it 
or not, the trial of it in this country cannot prove otherwise than in- 
teresting and worthy of the society which has had the honor of intro- 
ducing it. Let us hope, however, that it may indeed prove what it is 
professed to be—‘‘a good substitute for the potato,” and in all repects 
equal to that valuable esculent.—Evening Mail. 


Artesian Wett.—The deepest Artesian well in the world is at St 
Louis, where, to furnish water-to a sugar refiners, a shaft has been 
sunk to the depth of 2200 ft., through the rock foundations on which 
the city rests. 
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Monthly Meteorological Register, at the Provincial Magnetical Observatory, Toronto, Canada West.s—August, 1854. 


Latitude, 48 deg. 39.4 min. North. Longitude, 79 deg. 


21. min. West. Elevation above Lake Ontario, 108 feet. 
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t a |} Temp. 
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10 | 6 | 2] 10] | ofthe | 6 
%)Ga.M.|2P.M.| P.M. | Mean. || A.M.| P.M.| P.M. | M’N. Average A.M. 
a | | } 
- “| a.) = <7.) eS 
1/29°594]29-486) 29.487}29-510 I 68-6)87°5 |74°5 77-12 +10.15 0-575 
9} 580] 585] 647) 606 || 66-6/79-0 |62-8 70-10 + 3.25) -467 
8} 661) “S77| 468) +559 |) 56°1)75-2 [63-2 65-45 — 1.40) -B66 
4) +488) 436) 517) -475 || 65-8/73-3 (65:7 67°85 + 1:05) -486 
5} 681) -578} +525) +557 || 59-9/77-9 168-2 67-23 + 0.43 -421 
6) 458) 441) — — || 59-9781] —| —| — || -440 
7] 697} 697) -762) 721 || 56-0/70°5 [52-8 59-95 — 6.73) -807 
§} -832] -845} -838 -836 || 58-2172-6 157-7 63-48 — 3.18) +365 
9 831] *786] 717) -773 || 52-4172-9 |62-2 64-22 — 2.83) -280 
10} -702| 646) -GO7| +645 || 62-5|76-2 164.6 67-92 + 1.40) -428 
li] 599} 599) +595) -596 || 64-2/76-5 |64-6 69-07 + 2.63, -483 
12} 595} 545) 467] + -526 || 64-4/80-1 |68-1 171-65 + 5.382) -582 
13} -470} + -508) — =~ i 6768006) —/| — — “480 
14) -788] -751| -702| 739 || 56.7/71-1 [59-2 62-45 — 3.78) -8538 
16} +409) °516) S76) +496 || 59-2/75°6 [53-1 62-98 — 8.17 +435 
16} -624) °610) -652) -630 || 57-8)77-2 [59-1 64-45 — 1.58 -321 
17} 665} -677| -719) -689 || 55-3/71-°6 1513 58-60 — 7.87| -347 
18-777) °738) 826 779 || 52-6/78-0 [58-2 €4-83 — 1.00) -315 
19-715} -623) +579) -688 || 55-9181-7 |59-6 66-28 + 0.52) -362 
20) 557, 599) — — || 68-9862) —| — — 462 
21| -742| +627) +543) -635 || 56-7/86-4 |76-1 |74-87 + 9.43) -359 
2 +579) 635) 727 658 || 76-8/87-4 |66-6 |77-67|+12.28) -542 
93 -823) ‘762) “678 +748 || 68-2/68-2 58-6 62-40 — 2.73, -466 
4) +571) +536] 609] -572 || 63-0198-1 [75-4 80:43 +15.48) -501 
25) -678| = °673) -598) +646 || 66-7|75-9 |66-4 69-22 + 4.48) +435 
96} -583| 486) 583) -547 || 60-3/87-0 [69-1 73-45 + 8.92) -447 
27, 662) -717;) — — || 64-9170-9 — _ _— 510 
28 -781) -792) «787 786 || 56°4/78-5 [59-5 65-65 + 1.52) -403 
29-776) =-715) =-659) +713 || 61-1/78-4 164-0 67-42 + 3.60) -427 
80) 638} +516] 653} -620 || 68-3/86-9 |72-9 74-87 +11.25), .609 
31} -795) 819) -807} -795 |) 68-7/68-7 |65-0 67-20 + 3.88 -6038 
M)29-659129-639129-642]29-6477//61.24178.24 63.46 68.08 + 2.27 0.431 
Highest Barometer...... 29°845, at 2 p.m. on 8th) Monthly range: 
Lowest Barometer....... 29-384, at 8 a.m. on 15th f 0-461 inches. 


Highest registered temperature 99°-2, at p.m. on 24th ) Monthly range: 

Lowest registered temperature 45°-6, at a.m. on 18th f 53°°6. 

Mean Maximum Thermometer 80°-72 ) Mean daily range: 

Mean Minimum Thermometer. 55°26 f 25°-46. 

Greatest daily range 38°-4, from p.m. of 24th to a.m. of 25th. 

Warmest day....... 24th. Mean temperature...... 80°-43 ) Difference, 

Coldest day 17th. Mean temperature...... 58°-60 f 219-83. 

Greatest intensity of Solar Radiation, 107°-6 on 24th, p.m.) Range, 

Lowest point of Terrestrial Radiation, 85°-8 on 18th,a.m. f 7198. 

Aurora observed on 1 night: viz. on 20th. 

Possible to see Aurora on 21 nights. 

Impossible to see Aurora 10 nights. 

Raining on 5 days. Raining 5-3 hours; depth, 0-455 inches, which 
was the least quantity recorded for any August during the series. 

Thunder Storms occurred on the Ist, 13th, 25th, and 30th. 

Sheet Lightning, not accompanied by thunder or rain, observed on the 
22nd, 26th, 29th, and 31st. 
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Sum of the Atmospheric Current, in miles, resolved into the four Cardinal 


directions. 
North. West. South. East. 
1230-21 1864-29 612-00 724-09 


Mean direction of the Wind, W 28° N. 

Mean velocity of the Wind, 4-74 miles per hour. 

Maximum velocity, 26.6 miles per hour, from 4 to 5 p. m. on 6th. 

Most windy day, the 6th; mean velocity, 10-75 miles per hour. 

Least windy day, the 3rd; mean velocity, 0-10 « " 

During the thunder storm and heavy squall on the 30th, the velocity 
no the wind from 2h. 26m. to 2. 45m. p.m., averaged 84 miles per 
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sion of Vapour. Humidity of Air. Wind. 
| ‘Rain 
2 | 10 | 6} 2 | 10 | Mean} in 
P.M.| P.M. | M’N || A.M.) P.M.) P.M.| MN. 6 A.M. | 2 P.M. (10 p.m.) Vel’y//[nch. 
| | 
a ay See eee) Se Cae ee ene aa 
| | 
0-899|0-762|0-733)| «85 |-71 |-93 |-81 | Calm |SSW/WbS| 4-0:)\0-025 
-415| -441] -448) 74 | 43 | 79 | 65 |WNW) NW INNW 6-75) a 
‘507| +476] -470)| 83 | 60 | 84] 77 | Calm} Calm} Calm | 0-1(}} ... 
*742| +515] -551)| 78 | 94 | 84 3 || Calm |S WDSI|N N Wj 2-5$//0-210 
563] -454| -504/) 84 | 61 | 80 | 78 |INWbW)/ SbW] Calm} 2-18) ... 
393) —| — || 87} 42|—]— ] Calm|WbN| — [10-75]! - 
195) -257| -255|| 70 | 27 | 65 | 54 || Calm INWbW) Calm | 9-51] - 
655] -804) -412/ 77 | 72 | 65 | 70 INWbN|/ SSE |NbW| 4-00] --- 
440) -426] -392/| 73 | 56 | 78 | 67 N |EbN Calm | 4-66) 
455) +522) -462)| 76 | 52 | 88 | 71 INEDN/EbN|NNE| 4-54)/Inap. 
‘637| +503] -550/| 82 | 72 85 | 80 INEbDE| E Calm } 2-17)| ... 
639] +538) -582)| 90 | 65 | 80 | 78 || Calm} SE |WNW) 1-52)|[nap. 
494, — | — || 73} 48|/—|—FSSWIWbN| — | 9°54 
837| °811| -844/| 78 | 45 | 63 | 63 | NW |SS Ej Calm | 8-23 
373] -319] -880)| 88 | 43 | 81 | 70 || Calm| N W | Calm] 8-08 
-267| -489|.-354/ 69 | 29 | 89 | 68 IWN WIWb S| N W | 9-05 
72] -275| -331|| 81 | 49 74 | 69 INWbW/ SDE | Calm | 4-7]! 
*882| +365] -368'| 81 | 41 | 77 | 64 |} Calm |SEDS)/ Calm | 2-86 
-454| -399] -423)| 83 | 43 | 81 | 70 |) Calm 3 Calm | 2-27 
533} —| — || 80 | 44 | — | — |] Calm N —_— 7°50 
596) -646| -550|) 80 | 49 | 74 | 66 |} Calm| SbE |SWbW| 4-63); ... 
615} -466| -561/| 60 | 49 | 74 | 62 | Wb NINWbN 7°05'|0-105 
+520] -870) -444|| 82 | 77 | 77 | 81 }E NE) EbN | Calm | 2-56 
‘570| +655] -590|| 89 | 382 | 77 | 64] Calm| W_  |NWbW| 8-62!) ... 
3938] -522] -463)| 68 | 45 | 83 | 68 INN W) EbN | Calm | 2-99)/0-040 
673) 566] -583}| 88 | 54 | 82 | 73 |} Calm|Sb WiIWbNI 4°85) ... 
496 —| — || 86 [68 | —|— JIWSWIEbN| — 2-12 
+425) -391] -418!| 91 | 45 | 79 | 70 || Calm| EbS]| Calm | 1-87 
-628) -540| -530!| 81 | 67 | 93 | 81 Calm | E b S| Calm} 3-08] ... 
+698] -655| -649}| 91 | 56 | 83 | 78 Ss SbE | Calm | 4°43])-075 
+557] -581] -565)| 88 | 82 | 88 | 87 }|ENE) E Calm | 4 8&|[nap. 
0.516|0-469)0-478)| 80 | 55 | 80} 72 |} 2-86 | 8-33 | 1-64 [4.74))-455 
The observed Temperature on the 24th, at 2 p.m., was +-25°-7, and at 


4 p.m., +23°-8 above the mean mormal Temperature of those hours 
respectively. 

The observed Maximum on the 24th at 2 p.m. (989-1), and the regis- 
tered Maximum on the same day (99°-2), were the highest entries 
ever made at this Observatory. 

Very few shooting stars were observed from the 9th to the 13th of 
this month, which is one of the periods usually given for the annual 
return of those Meteors. 





Comparative Table for August. 


~, Mem. [Wind| 





~~ ‘Temperature. 












































= Dif. f’m| Max. | Min. |Mean 
Se Mean. Avr’ ge. obs'vd.lobs’vd. Range. D’s. | Inch.|Vel’y. 
° ° —— . ° rn x ae ‘tee 
1840... 64-6 —1-7 | 80.1 | 47-4 | 82-7 12 |2-905| | 
1841...) 64-4 —1-9 | 83-5 | 46-7 | 36-8. 9 (6-170) 0-19\tb. 
1842...| 65.7 \—0-6 | 80-7 | 45:3 | 35-4 | 6 |2-500| 0-30/f. 
1848...| 66.4 |+0-1 85-5 | 44-4 | 41:1 4 |4-850 | 0-12 \tb. 
1844...| 64-3 —2-0 | 82°5 | 44:3 | 38-2 17 |Impt.| 0°16 fb. 
1845...| 67-9 |+1-6 | 82°5 | 44-4 | 38°F | 9 |1-725 | 0°19 Tb. 
1846...| 68-4 +-2.1 86-3 | 50-4 | 35-9 9 |1-770) 0-17\tb. 
1847...| 65-1 |—1-2 | 83-1 | 44-9 | 38-2 10 |2-140/ 0-19\m. 
1848...| 69-2 |+2-9 | 87°5 | 49°3 | 38-2 | 8 |0-855) 4-55 | Miles. 
1849...) 66°3 0-0 | 79-5 | 51-4 | 28-1 10 |4-970| 3-76/Miles. 
1850...} 66°8 |+0-5 | 84:2 | 43-0 | 41-2 138 \4°355 | 4:46| Miles. 
1851...) 63°6 |—2-7 79-8 | 43-6 | 36-2 10 |1-360 | 4-62 | Miles. 
1852...} 65°9 —0O4 | 81-2 | 46-7 | 34:5 | 9 |2-695| 3-30/Miles 
1853...) 68-6 +2-3 | 91°6 | 47-6 | 44-0 11 2-575 | 4°23 |Miles 
1854...| 68-0 +1-7 | 98-1 | 47-0 | 51-1 | 5 |0-455| 4°74/Miles 
|_| 0-19 | tb. 
Mn. | 66°35 84-41 | 46-431 37.98, 9-52-809| 4-26 |Miles 
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NOTICE TO MEMBERS. 


ARRANGEMENTS have been made by the Councit for the admission of Members to the Reading Room @ 
the Institute every Saturday evening, from six to nine o'clock. Any Member may introduce two Gentlemen 
the Reading Room, entering their names in a Book provided for that purpose. 


HEARN & POTTER, 
(FROM DOLLOND’S,) ; : 
ATHEMATICAL INSTRUMENT MAKERS AND OPTICIANS, 54, Kine Srreer East, Torowy 
M Importers and Manufacturers of THEODOLITES, LEVELS, MARINE COMPASSES, and all kinds 
SURVEYING and OPTICAL INSTRUMENTS. Repairing and Adjusting on the Premises. 
Agents for the Sale ot SANG’S PLATOMETER, or Instrument for calculating Areas. See Canadig 
Journal, > Pages 305 and 310. 


“THE ROCHESTER UNION SCALE WORKS. 
G. B. HOLLAND & CO, 


117, KING STREET EAST, é 
GENTS in Canapa for the above Works, have just received, and offer for Sale at the Manufactu r 
A prices—COAL, HAY, and CATTLE SCALES; PORTABLE PLATFORM Do:;; COUNTER SCA 
all sizes; LETTER COPYING and SEAL PRESSES; SUGAR MILLS and WAREHOUSE TRO K 
and will furnish, at short notice, RATLROAD TRACK and DEPOT SCALES. 
Toronto, March 23rd, 1854. 


ALCOTT & BROTHERS, 
(ROCHESTER; ) . 
ATENTEES and MANUFACTURERS of LOCOMOTIVE, LIGHTHOUSE, STEAMBOAT, 
P VESSELS’ SIGNAL LAMPS. For Sale by “_ Sole Agents for Canada West, 


Toronto, March 23rd, 1854. m7 HOLLAND & CO., 117, King Street Kas 4 
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J. G. JOSEPH, 
56, KING STREET HAST, TORONTO. 


CONSTANTLY ON HAND, ” 

Y¥DROMETERS, SACCHROMETERS, BAROMETERS, and THERMOMETERS, TELESCOB 

H and MICROSCOPES, SPECTACLES to suit all sights, and a general assortment of THEODOLIE 
TRANSITS, COMPASSES, DRAWING INSTRUMENTS, and SCALES. All the above articles made 
repaired. Workmanship warranted. ; 


WANTED. 


OWING to a demand for the first volume of the Canapian Journan, and several of the Back Numbers ha¥ing run oa 
Original Price will be cheerfully paid to persons w ishing to dispose of the following :—~* 


24 Numbers of the Journal for January, 185: | 14 Numbers of the Journal for May, 1853. 
30 do do February, do. 3 do do June, do. 
24 do do March, do. 8 do do July, do. 


10 do “> do April, do. | 
: A. H. ARMOUR & Co., Toronto. | 


ANNUAL SUBSCRIPTION, 1854, AND ARREARS. i 
Members who have not paid their Subseription for the present year, which became due on the 1st of Jan 
are requested to pay the same forthwith, as well as previous Arrears, either to D. CRAWFORD, 
the Treasurer: cr JAMES JOHNSTON, the Assistant Secretary, at the Rooms of the Institute. 
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Geology of Western Canada.—No. IIL* 


_ (From the Report of Alex. Murray, Esq. Assistant Provincial 
Geologist, dated Montreal, January, 1849.) 





WESTERN AND HURON DISTRICTS. 


Gypsiferous Limestone and Shale, and Corniferous Limestone. 


There are no hard rock exposures of any kind on the coast 
south from the Riviere au Sable (north) for upwards of seven- 
~ teen miles, or on the Sauguine River so far as we ascended it. 
| The first discovery of such strata in situ, on our route in that 
pemection, was at a point about seven miles nearly 8. W. from 
‘the mouth of the latter stream, where an outcrop occurs 
"displaying buff-coloured limestone, holding numerous organic 
remains, of which the forms were frequently replaced by horn- 
' gone. The beds were in no case at this place exposed above 
‘two feet over the level of the lake, and their approach to 
’ horizontality was so near that the eye could scarcely detect a 
tlope. They came out at intervals along the shore, the sur- 
fiee of one bed being sometimes exposed for a considerable 
’ distance, and occupied “altogether a space of four or five miles, 
? which another concealment occurs, continuing to within 
miles of Point Douglas, where yellowish coloured calea- 

" jeous sandstone skirts the coast line. Proceeding along the 
peach towards Point Douglas, we found this sandstone asso- 


dated with calcareous beds holding a large amount of horn- 


5 ‘Wone, with black bituminous shales and blue and drab-coloured 


a 


YY 


RY 


nes, one bed among which appeared to be hydraulic. 


The whole of these strata were devoid of fossils, but imperfect 


; of celestine or sulphate of strontian occurred, with 
quartz and cale-spar, lining drusy cavities or cracks in the 
tock, and numerous imbedded balls of hornstone were met 
with. A black band overlies the sandstone, and is of a coarse 
| granular texture, appearing to be composed principally of an 
ae of imperfect crystals of cale-spar, while the black 

ults from the presence of bituminous matter, which 
exists in greater or less proportion in all the beds. Ascending 
"in the section, which at Point Douglas displays a thickness of 
twelve feet, thin calcareous beds of a dark brown colour occur, 
separated by very thin layers of black bituminous shale ; and 


_ over them the upper part of the cliff is occupied by thin bands 


of blue limestone and pale yellowish calcareous beds, some- 

over a foot in thickness, much marked by small brownish 
> kenticular crystals of cale-spar. Between two of the beds there 
" ia suture-like division; the two beds when separated present 
warfaces covered with jinter- fitting tooth-like projections, the 





* In the August number of this Journal we published a Geological 
of a considerable portion of Western Canada, by W. E. Logan, 

, F.R.S. & G.S., Provincial Geologist. We now propose to fur- 
ih monthly abstracts of those portions of the Geological Reports 
describe the physical structure of the country comprehended 

the limits of the Map. We are induced to adopt this method of 
inating information respecting the Geology of Canada, not only 

© account of its intrinsic value, but also because it is a matter of 


9 ~ extreme difficulty to meet with copies of the earlier Reports, in conse- 
_ Wence of the destruction of the reserve during those disastrous confla- 


ns which destroyed the Parliament Buildings at Montreal and 


‘Vor. IIL, No. 4, Novemper, 1854. 
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sides of which often display a fasiculated columnar struc- 
ture, and a film of bituminous matter lies between the surfaces, 
and invests all the projections. One part or another of the 
non-fossiliferous section thus exposed at Point Douglas con- 
tinues to occupy the coast to the southward, exhibiting gentle 
undulations, to a spot about half a mile beyond the Little Pine 
Brook, where fossiliferous beds, holding much hornstone, are 
seen overlying the highest of the strata already mentioned, in 
detatched isolated patches, for upwards of a mile, beyond 
which no ledge is exposed for upwards of twenty-five miles. 
Where the line between the Townships of Ashfield and Col- 
borne meets the lake, a little south of Maitland River, ledges 
come from beneath the high clay cliffs which face the water, 
and these ledges are seen at intervals along the shore for about 
a mile. The greatest section exposed does not afford a vertical 
thickness of more than six feet ; the rocks resemble a part of 
those of Point Douglas; they are destitute of fossils, and con- 
sist, in ascending order, of gray calcareous and bituminous 
sandstones, cherty limestones, brown calcareous beds striped 
with thin bituminous shales, and pale yellow calcareous layers, 
sometimes three feet thick, with lenticular crystals of cale-spar, 
or cavities from which such have disappeared. Probably in 
the same relation to. these rocks as the fossiliferous to the un- 
fossiliferous of the vicinity of Point Douglas, there occur at 
the falls on the Ashfield River, about a quarter of a mile 
above the village, a set of thick-bedded dark gray calcareous 
sandstones and buff-coloured silicious limestones, both holding 
organic remains, which are more numerous in the latter. 
Beds similar to those on the Ashfield coast and river, pro- 
bably a continuation of the same, were observed for the last 
time in a cliff on the Maitland River near Goderich. The 
fullowing is a section of them in descending order :— 


ft. in. 
. Thin-bedded dark gray bituminous limestone holding organic 
remains; a suture-like bituminous division with tooth-like 
and occasionally columnar-sided ee eater two of 
the beds ........ eta cccesescesescesscoccs SM 
2. Measures concealed by clay ‘and debris .. ‘ . 12 
8. Pale gray or drab-coloured fine grained sandstone, ‘with fer- 
ruginous os and stripes and mottled with blue and yellow ; 
no fossils......... 
. An irregular bed composed. of ¢ an n agregation ‘of ‘imperfect 
crystals of cale-spar ....... 
. Dark brown fine-grained sandstone striped with bituminous 
layers, very soft and easily disintegrated until after es 
to the air, when it becomes hard  .........ceccccccsscecseceeecscee 2 


At the bridge across the Maitland River, about half a mile 
from the village of Goderich, and at a short distance below 
the place where the above section was measured, the following 
unfossiliferous rocks were found exposed in a continuation of 
the same cliff :— 


ft: in. 
2. Dark gray bituminous and silicious limestone ...........i06. 4 
Brecciated, cherty and bituminous limestone ......... 2 
. Pale yellowish calcareo-arenaceous bed, with ferruginows 
stripes and spots ...... 
. Bed composed of an aggregation of imperfect crystals of 
cale-spar.. 
5. Soft yellowish ‘coloured ‘sandstone with bituminous and fer- 
ruginous spots . eee 
. Dark gray or brownish “coloured. bituminous limestone c con- 
taining small lenticular crystals of cale-spar or cavities of 
the same form, some beds showing a large quantity of horn- 
stone and thin partings of black bituminous shale ............ 


0 
0 
110 
0 6 
3 0 


4 0 


The lower and non-fossiliferous portion of the rocks thus 


described bears a strong resemblance in their mineral character 
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and general appearance to that series of beds at the summit of 
the Gypsiferous formation of New York, which is known there 
as the Water-lime group, except that the beds do not contain 
organic remains, the total absence or very great scarcity of 
which is a feature that belongs, both in New York and the 
bordering part of Canada in the Niagara district, to the re- 
mainder of the formation. This analogy is farther supported 
by the fossiliferous portion of the Huron sections, in which 
several of the fossils seem to correspond with those figured by 
Hall and Vanuxem, as characteristic of the Corniferous lime- 
stone and the Onondaga limestone, which constitutes a passage 
to the Corniferous, and is in the western part of New York 
and its continuation into Canada, the formation overlying the 
Gypsiferous. These fossils are Paracyclas elliptica, Delthyris 
undulata, Atrypa affinis, with a Cyathofillum anda Syringo- 
pora belonging to the Onondaga limestone, neither of which 
have been specifically named, accompanying Favosites goth- 
landica ; other species of Delthyris and Atrypa occur, with 
Strophomena and Cypricardia, and univalves resembling the 
genus Platiceras of Conrad. In addition to the corals men- 
tioned, others are present, and there are also several species of 
Trilobites. 


The Corniferous limestone extends over the greater propor- 
tion of all the western parts of the peninsula between Lakes 
Huron and Erie, but thick deposits of drift cover it up through- 
out the chief portion of the area it occupies. The only expo- 
sure of it met with in our excursion, in addition to those 
already mentioned, near the Sauguine, at Little Pine Brook, 
and on the Ashfield and Maitland Rivers, were at the Malden 
quarries, near Amherstburgh, at the very western extremity of 
the western district, where it displays thick beds of a pale 
yellowish limestone of a bituminous quality, abounding in 
fossils, and where, in addition to those kinds of remains already 
mentioned, it holds the bones of fishes. 


As it appears probable from what has been said, that the 
fossiliferous rocks south of the Sauguine belong to the base of 
the Corniferous limestone, it may be inferred that the whole of 
the sand and clay covered space between them and the Riviére 
au Sable (north) is occupied by the Gypsiferous group, the 
upper members alone of which are brought into view on the 
shore of Lake Huron, and by a series of gentle undulations 
carried to Point Douglas and the other parts of the coast to 
Goderich. When the flatness of the strata, and the thick 
coating of the superficial arenaceous and argillaceous deposits 
in those parts of the country, are considered, it is not surpris- 
ing that the mineral which in other parts renders the formation 
of economic importance should not have been met with. But 
as the district becomes settled and cleared, there is little doubt 
many fortunate exposures of it will be found between the 
mouth of the Sauguine and those spots where it is already 
turned to use on the Grand River. The position there occu- 
pied by the available masses of gypsum is in the middle of the 
formation, and wherever they have been observed in Canada, 
they are associated with green calcareo-argillaceous shales and 
thin beds of limestone. Below these shales and limestones, 
red marls are known to exist in Canada, not far from the Falls 
of Niagara, and also in New York, where that part of the 
formation becomes of importance as the salt-bearing rock of 
Onondaga. That the red marls are probably continued, in 
front of the Niagara limestones, to the coast of Lake Huron 
between the mouths of the Sauguine and Au Sable, appears to 
be indicated by the fact that Captain Bayfield on his map of 
the lake has represented a bottom of red clay to exist in sound- 


ings of 354 feet, at a spot bearing about W. by S. seventeen 
or eighteen wiles from the mouth of the Sauguine, or about 
twenty-five miles in the same direction, from a point where the 
level of the lake would intersect the supposed probable outcrop 
of the marl on the land ; and though it would require a slope 
of no more than fourteen feet in a mile to reach the red clay 
in the submerged locality, while the general inclination of the 
exposed strata is estimated at thirty feet in a mile, the differ. 
ence is too small, and such a change in the dip as would be 
required to compensate it, too common an occurrence to make 
it any difficulty. With a slope of thirty feet in a mile, the 
total thickness of the formation, where it attains the mouth of 
the Sauguine, would be 300 feet. 

The opinion that the economic masses of gypsum will be 
found to accompany the formation to which they belong to the 
coast of Lake Huron, is supported by the fact that such are 
known to exist in its farther extension on Burnt Island, not 
far northward of Michillimakinac, the rocks constituting the 
group of islands in the vicinity of which have been ascertained 
to belong to the gypsiferous series; and the value of gypsum 
in its applications to the soil renders it little doubtful that its 
presence will have a material effect upon the prosperity of such 
settlements as may be found to posses available quantities in 
their vicinity ; but as the mineral is distributed in detatched 
and isolated masses, varying greatly in size and extent, and 
not im continuous sheets among the strata, the discovery of 
workable parts can only be expected as the result of careful 
and persevering research, continued for some time. 


In addition to gypsum, hydraulic lime is a material of 
economic value likely to result from this formation; a bed of 
it at Point Douglas has already been alluded to, which in the 
experiments tried with it, hardened rapidly under water, after 
having been burnt and pulverized, and the statements of a 
previous report show that considerable quantities of it exist in 
the formation, near Paris on the Grand River. Good common 
material for building purposes.and limestone for burning are 
met with in both the Gypsiferous and Corniferous formation. 
At Goderich, about half a mile above the bridge across the 
Maitland River, a dark brown sahdstone, soft in the bed, but 
hardening on exposure, has been used for coarse building pur- 
poses, and found useful in the construction of limekilns. At 
the same place there are limestones in the upper part of the 
bank, which make a good substantial building stone, but are 
unfit for any ornamental part of an edifice, in consequence of a 
tendency to become iron-stained. The body of the gaol and 
court-house at Goderich is built of such a stone, but the facings 
of the structure, I was informed, were brought from Malden. 
Rocks of a similar character to those above mentioned occur 
at the rapids on the same river near Papp’s farm, about five 
miles from Goderich on the London road: the strata being 
nearly flat, are capable of being easily quarried. At Malden, 


near Amherstburgh, a limestone of a whitish gray, and some-. 


times of a buff colour, is extensively quarried for building 
stone ; the beds, which lie nearly flat, are from one to two feet 
thick, in no case require more than two or three feet of soil to 
be stripped from them, and in some parts are attainable at the 
very surface. They give a very handsome buiiding stone, and 
at the base of some of the sections exposed there is a compact 
layer of a buff colour, somewhat resembling lithographic stone 
in its appearance ; but for lithographic purposes it seems to be 
too brittle. All the beds burn to a good white lime. When 
the beds of the Corniferous formation hold too much of the 
hornstone, (from the large disseminated quantities of which it 
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derives its appellation,) to yield building materials, the rock 
then becomes applicable as road metal, for which it is well 
adapted ; the hornstone prevails chiefly in the lower part of 
the furmation. 

Hamilton Group. ' 

In a low cliff on the west side of Cape Ipperwash or Kettle 
Point, there is displayed a vertical amount of about twelve to 
fourteen feet of black bituminous shale, which splits into very 
thin laminze, and weathers to a dull lead colour, marked in 
many places by extensive brown stains from oxyd of iron, 
while patches of the exterior in such parts as are not washed 
by the water of the lake, are encrusted with a yellowish 
sulphurous looking powder.* Many nodules and crystals of 
iron pyrites are enclosed in the shales, and many peculiar 
spherical concretions. On the east side of the Point the 
upper beds of the section are concealed by debris, but the 
lower come out from beneath the bank, exposing their surfaces 
alittle above the level of the water, studded by the spherical 
concretions, over an area of several square acres. The resem- 
blance these concretions bear in many instances to inverted 
kettles has probably been the origin of the name commonly 
applied to the Point ; they are of all sizes from three inches to 
a feet in diameter, and while many of them are nearly 
perfect spheres, others are flattened a little, generally on the 
under side ; sometimes they present one sub-spherical mass on 
the top of another, the upper of which is smaller than the 
under, giving a rude resemblance to a huge acorn ; the masses 
split open with facility, both vertically and horizontally, and 
when double forms occur they are readily divided horizontally. 
These concretions are all composed of a dark gray crystalline 
limestone, presenting in many cases a confused aggregation of 
crystals in the centre, from the nucleus formed by which slender 
elongated prisms radiate very regularly throughout the mass to 
the circumference. In the nucleus are sometimes met with 
small disseminated specks of blende, but these were not ob- 
served to extend to the radiating prisms, which both in their 
terminations on the exterior of the sphere, and in their filiform 
aspect in the radii on fractured surfaces, give the mass very 
much the semblance of a fossil coral, for which it might 
readily be mistaken. 

The shale is fossiliferous, and among the remains a fucoid 
resembling the Fucoides cauda galli of Vanuxem is very 
abundant, chiefly in the lower beds. Stems of plants sup- 
posed to be species of Calamites, in some instances seven to 
eight feet long with a breadth of three inches, are frequently 
seen about the middle of the section, and in these are some- 
times remarked patches of a thin coating of coal, which no 
doubt when freshly exposed, invested the whole plant. In 
one place a Lingula (but neither of the two species represented 
by Mr. Hall as belonging to the Genesee slate,) was found 
associated with plants, in addition to what appears to be a 
number of minute orbicular microscopic shells. 


The whole of the beach where these bituminous shales 
oecur, appears to have been overrun by fire, which is rumoured 
by the Indians and others acquainted with that section of 
country, to have originated spontaneously, and to have con- 
tinued burning for several consecutive years. That rocks con- 
taining so much bituminous matter, once ignited, should not 








- The substance is soft, dull, earthy, of a sulphur yellow, and in 
addition to possessing the exterior aspect, gives the blow pipe reactions 
of Humboldtine or oxalite of iron. It instantly blackens in the flame, 
Without any sulphurous odour, and becomes magnetic, leaving, by the 
continuance of the heat, a bright red stain. 
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cease to burn for months or even years, is very probable ; but 
it is difficult to ascertain satisfactorily whether the fire was the 
result of natural causes or of accident. Spontaneous combus- 
tion is known to be of frequent occurrence near colleries, 
where bituminous shale is thrown up in heaps as refuse result- 
ing from the working of the coal, when the shale is of a 
crumbling nature, and is accompanied by iron pyrites, a mineral 
present in most coal seams. It is not in my power to explain 
the phenomenon clearly, but it is supposed to be connected 
with the decomposition of the pyrites; but in the case of 
Kettle Point the same materials, bituminous shale and pyrites 
are present together, and it is not unreasonable to suppose that 
their action on one another may have originated the ignition. 
We observed that on digging a foot deep or more into the 
shingle, a faint and almost colourless vapour immediately arose 
from the opening, which, gradually increasing in volume and 
density, in the space of two or three minutes, became a distinct 
smoke, emitting an odour very similar to that produced by the 
combustion of a sulphurous coal, and evolving at the same 
time a considerable heat. The shingle of the beach, which is 
almost exclusively derived from the formation, is of a bright 
red colour wherever the fire has extended, the bituminous 
matter having entirely disappeared. 

The black colour and inflammable nature of the bituminous 
shales of Kettle Point have suggested to some persons, as in 
the case of the bituminous shales of the Utica slate in other 
parts of the Province, the possibility of their proximity to 
available coal seams. But the formation to which they belong 
is well known in the State of New York, where useless and 
expensive experiments were made in it, before the institution 
of the State Geological Survey, in a vain search for mineral 
fuel ; the formation has the name of the Hamilton Group, at 
the base and at the summit of which there are black bitumi- 
nous shales, in the former case called the Marcellus, and in the 
latter the Genessee slate, either of them corresponding with 
the general condition of the Kettle Point shales ; but between 
the Hamilton Group and the coal areas south-east of Lake 
Erie, on the one hand, and north-west of Lake St. Clair on 
the other, there occurs an important group of sandstones 
(called the Chemung and Portage Group); no trace of these 
sandstones any more than of the Carboniferous Group, has yet 
been met with in Western Canada. 

Drift. 

A great accumulation of drift was observed on the margin 
of the lake and on the banks of the rivers south of the Riviere 
au Sable (north,) consisting of clay, gravel, sand, and boulders. 
Allusion has already been made to their distribution on the 
coast, and from this they extend into the interior, and cover 
the greater part of the country between Lakes Erie and Huron. 
The clay in the cliffs overlooking the latter, was found to be 
very calcareous, containing sometimes so much as 30 per cent. 
of carbonate of lime, and constituting a rich marl, which would 
be of advantageous application, in an agricultural point of view, 
to the sandy portions of the district. The clay often contains 
numerous pebbles and boulders of limestone, quartz, granite 
and allied species derived from the ruins of rocks similar to 
those found in place in one part or other of the shore around 
the lake. Those of limestone were often discovered to hold 
fossils peculiar to the Corniferous formation, especially in the 
Township of Plympton, where they were numerous but usually 
water worn. The sands met with on the coast consisted of 
fine grains of white quartz; equally fine grains of mica, feld- 
spar and limestone were distriLuted in smaller proportions, 
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and a slightly ferruginous mixture gives it a pale yellow colour. 

The strong calcareous quality of the clay which would give 
it value as a manure, renders it unfit for bricks or pottery. 
But clays suited for such purposes are found in abundance in 
some parts of the interior, such as in the vicinity of London 
and of Thorold, where it is supposed to overlie the calcareous 


clay. 

Such brooks and rivulets as issued from marshes or swamps, 
often gave indications of iron ochre or bog iron ore by ferrugi- 
nous incrustations on the banks or on the bottom, and in my 
excursion up the Grand River, numerous loose masses of bog 
iron ore were found strewed over the surface in the Township 
of Dumfries, near Galt, where, if it should be found in avyail- 
able quantity, it cannot fail to be of considerable importance 
to this thriving town, in which an extensive iron foundry is 
already established. 


On Changes of the Sea-Level effected by existing Physical 
Causes during stated periods of time. 
By Atrrep Tytor, F. G. S. 








Concluded from page 60. 


Part II 
At.ustons have already been made to the difficulty of proy- 
ing whether or not the sea-level had been gradually elevated, 
because the rise of the waters would conceal the evidence of 
their former height except just at the mouths of rivers, where 
deposits of fluviatile alluvium might raise the land from time 
to time and keep it above the waves. The recent strata for- 
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med at a few such localities have been described by the best 
observers ; and while there are appearances in several cases 
which might be to some extent explained by the supposition 
of a gradual rise of the sea-level, yet no proof could be obtained 
without the concurrent testimony of a much greater number 
of instances than have yet been brought forward. Sufficient 
information, it appears, exists to show that the quantity of allu- 
vium in the deltas of such rivers as the Mississippi, Ganges 
and Po, is so enormous, that the accumulation must have oc- 
cupied a period of time during which it would not be possible 
to conceive the sea-level stationary. 

Little progress could be made in an inquiry of this kind with- 
out clear views of the operations of rivers. The recent reports 
of engineers upon this subject supply an important link in 
the chain of evidence, and enable us to understand the laws 
which govern the formation of alluvial plains along the lower 
parts of all river-courses. 

The diagram (fig. 1) represents a section of 600 ‘miles of 
North America, through the alluvial plains and delta of the 
Missisippi,* together with a section of the Gulf of Mexico 
from a point 100 miles east of the Balize to the continent of 
South America. The sea-bottom is marked from the sound- 
ings on the Admiralty Chart, and the depth of the Mississippi 
and its fluviatile deposit are inserted from statistics collected by 
Sir C. Lyell.+ 





* For a most valuable detailed description of the physical geogra- 
phy, &c. of the Mississippi and Ohio valley, see Mr. C. Ellet’s paper, 
Smithsonian Contributions, vol. ii, 1851. 


t See note, page 26. 


Fig. 1.—Diagram showing depth of the Delta (supposed 600 feet) ; area 14,000 square miles; height of the river above the sea level 275 feet at * ; 
“depth of river, supposed 80 to 200 feet in this diagram ; ditto of plains, supposed to average 264 feet ; area, 16,000 square miles. 
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* Junction with River Ohio. 
a. a, Fluviatile strata of the plains of the Mississippi; the slope of these plains is determined by measurement to be about 1 foot in 10,000 towards the sea. 


c. Marine strata. 

Direct distances :—Junction with Ohio to Balize, 580 miles. 
Vertical scale 1 inch to 1000 feet. 

Fig. 2.—Transverse section of the 


Head of Delta to Balize, 180 miles. 


New Orleans to Balize, 70 miles. 
Horizontal scale 1 inch to 150 miles. ] 


ississippi, where it is 1500 feet wide and 100 feet deep, running in the midst of an alluvial plain 50 miles wide. 


[This diagram shows the section of slow-flowing rivers in general.| Vertical scale 100 feet to the inch. 



































a, a. The level of water in the river duri: 
above the level of the distant 
c. ¢. The level of water in the dry season. 


flood, which is 25 feet 
es, Mm, Mm. 





b, b. Artificial banks or levees, 4 feet high. 

d, d. The banks and plains. 

m, m. Marshes, supplied with water by filtration from the river at all scasons of the year. 

The whole body of water in the river must be in motion, so that even in flood time only a small per centage of the water and alluvium in the 
. stream can escape over the banks. 
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It will be seen that the level of the water in the Mississippi, 
near its junction with the Ohio, nearly 600 miles from the 
Gulf of Mexico, is 275 feet above that of the sea. The slope 
of the alluvial plains through which the river winds will there- 
fore be less than 1 foot in 10,000. ; 


The hills bordering the valley of the Mississippi are cut 
through in several places by the river, thereby exposing good 
sections of their component strata, consisting of alluvial de- 
posits thought to be much more ancient than those we are 
about to consider. 

An area of 16,000 square miles is occupied by the more 
modern alluvial formation between the head of the delta and 
the junction of the Qhio.* It is supposed to be, in the aver- 
age, 264 feet deep, and is from 30 to 80 miles wide. The 
true delta extends over 14,000 square miles, occupying a fron- 
tage of 2} degrees on the coast-line of the Gulf of Mexico, and 
extends 180 miles inland. At its southern extremity its sur- 
face is hardly above the level of high tides, but it rises gradu- 
ally as it passes inland, and at New Orleans is nearly 10 feet 
above the sea-level. 

A boring near Lake Pontchartain, of 600 feet, failed to pen- 
etrate the modern alluvium; and wherever excavations are 
made, the remains of trees are frequently found, apparently in 
the places where they grew, but now far below the sea-level. 
Sir Charles Lyell computes its average depth at 528 feet, and 
consequently nearly the whole of this modern deposit is below 
the sea-level, yet is supposed not to contain marine remains. 
The fall of the Mississippi during a course of 600 miles is 
shown by fig. 1; the depth of the channel varies from 80 to 
200 feet until it approaches the Balize, where it shallows to 
16 feet. The rise of the tide at this point is only 2 feet. The 
depth of the alluvial deposit below the river-channel is also 
indicated, together with the surface of the more ancient for- 
mation upon which the Mississippi has formed this great allu- 
vial deposit, the bottom of which is now more than 500 feet 
below the present sea-level. 

Mr. Charles Ellet, Jun., in a Report to the American Sec- 
retary of War, January 29, 1851, communicates the informa- 
tion from which diagrams are constructed. (See page 57.) 


The theory of Mr. C. Ellet is, that the velocity of the stra- 
tum of fresh water is communicated entirely to the un- 
derlying stratum, composed of salt water, partially to the next 
stratum 8, but not at all to stratum 4, which is stationary: 
stratum 5 is also marine, but it flows in an opposite direction 
to the rest, and restores the salt water which is carried away 
by the friction of the upper stratum, No. 1, against the sur- 
face of No. 2. 


It is supposed that the rapid increase of deposit at the bar, 
arises from stratum No. 5 carrying mud to that point, 
where its velocity is partially neutralized by impinging against 
stratum No. 1 


From the following particulars of the deltas of the Ganges 
and Po, it would appear that they are similarly situated 
to the Mississippi. ‘An Artesian well at Fort William 
near Calcutta, in the year 1835, displayed at a depth of 50 feet 
a deposit of peat with a red-coloured wood similar to that now 
living. At 120 feet clay and sand with pebbles were met with. 
At the depth of 350 feet a freshwater tortoise and part of the 
humerus of a ruminant were found. At 380 feet, clay with 





* Lyell’s Second Visit to the United States, 1849, vol. ii, pp. 146- 
152, 155, 169, 194, 195, 208, 243, &c. 
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lacustrine shells was incumbent upon what appeared to be 
another dirt-bed or stratum of decayed wood. At400feet they 
reached sand and shingle.”’* 

In the desta of tne Po, a well bored 400 feet failed to pene- 
trate the modern alluvial deposits; very near the bottom it 
pierced beds of peat, similar to those now forming. The 
coarser particles of mud which have already passed the mouths 
of rivers may contribute to the marine or fluvio-marine deposits 
forming outside deltas; but this can only be to a limited ex- 
tent, as the great bulk of the mud is far too fine to settle near 
the coast. Little material could be obtained from clifis along 
the sea coasts, but we have information of marine currents 
specially bringing sand and mud from other parts of the sea- 
bottom to the neighborhood of deltas. (See Mr. Ellet’s ob- 
servations. ) 

For these reasons, if the further examination of the deltas of 
the Mississippi and other rivers should lead to the diseovery of 
some recent marine or fluvio-marine strata, it may turn out 
that such deposits have been more rapidly accumulated than 
the purely fluviatile beds with which they may be associated. 
In estimating the age of deltas, allowance, however, ought to 


be made for such contingences, and also for their organi¢ 
contents. ® 


Let us now turn to fig. 2, which exhibits Sir Charles Lyell’s 
transverse section of the channel and plains of the Mississippi, 
and at all points throughout a course of several hundred miles. 
The dotted lines are introduced to sHow the variation. of the 
water-level in the wet and dry seasons: b, b represents the ar- 
tificial levee ; d d, the banks and plains; m, m the swamps of 
the Mississippi. ‘‘'The banks} are higher than the bottom of 
the swamps, because when the river overflows, the coarser part 
of the sediment is deposited on the banks, where the speed of 
the current is first checked” (Lyell). The channel, however, 
is so wide and deep, that even if there were no artificial banks 
to prevent floods, the river would carry into the Gulf of Mex- 
ico the principal mass of the mud it had received with the 
water of its tributaries; for it is only for a short time in the 
year that the level of water in the river is above that of the 
adjoining plains. The swamps and the numerous lakes formed 
by deserted river-bends communicate at all times of the year 
with the main stream. In these places mud could be con- 
stantly deposited mingled with the remains of the vegetation 
which grows luxuriantly in the swamps. The only supply of 
inorganic matter for rising {pe level of the vast plains through 
which the river winds for hundreds of miles, must be the mud 
deposited upon them during the periodical floods. These are 
very much prevented by the artificial levee; but when they 
do occur, their force is augmented by the water being arti- 
ficially dammed up. 

“‘ T have seen, says an eye-witness, when the banks of the 
Mississippi burst, the water rush through at the rate of ten miles , 
an hour, sucking in flat boats and carrying them over a wat- 
ery waste into a dense swamp forest” (Lyell). It would ap- 
pear that the Mississippi differs in size and proportion more 
than in other respects from our rivers. For instance, when 
floods occur upon our own alluvial plains, they are most con- 
spicious at a distance from the stream which caused them, in- 
dicating that the parts of the plains nearest the banks are 





* Lyell, loc. cit. p. 248; and Principles, p. 267-270. 


+ There is a similar section of the Nile and its banks published in 
the fourth volume of the Quarterly Journal of the Geological Society, 
p. 844, but communicated by Lieut. Newbold in 1842, 
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higher than those at a distance from it, and therefore that fig. 
2 would also represent the transverse section of slow rivers gen- 
erally. The similarity of the physical features presented by 
the lower parts of all rivers was particularly remarked by 
Hutton.* 

It has been observed by engineers,} that in all rivers in this 
country the large quantities of silt brought into them by win- 
ter freshets do not tend to choke the channels, but that, at that 
period of the year, former accumulations of deposit are actu- 
ally removed by the force of the stream; and therefore, that 
although winter-freshets bring down silt with them, they carry 
into the sea a larger quantity than they have introduced into 
river channels.t If it were allowable to assume that the un- 
equal supply of water at different seasons of the year produces 
effects in the channel of the Mississippi similar to those just 
described on our own streams, the following consequences 
might be deduced from the fact that winter freshets remove 
more detritus than they bring down. The diminution of the 
speed of the current of rivers assists the deposition of silt upon 
their beds, as much as its increased speed in the winter season 
favors its removal. The summer deposit, however thin it may 
be, cannot occur without contracting the sizes of the channel. 


Winter-freshets following a sudden fall of rain would raise 
the water-level of rivers rapidly, and carry it above the banks 
before the augmented current has time to scour the river- 
channel and raise it to its former capacity. Accumulations of 
silt, small at any one place, must each raise the water a little 
above its proper level, and the point of overflow will be where 
the sum of the small elevations amounts to more than the 
height of the banks, above last year’s level, but floods leave a 
deposit of silt, &c., upon the banks they pass over, which in- 
creases the capacity of the channel; and until new deposits 
has again reduced the area of the stream below its proper size, 
inundation will not occur. 


As each flood raises only the part of the bank it flows over, 
it is easy to see that the point of overflow will be changed 
from time to time; and every part of the alluvial plains through 
which a river flows will be visited in turn by floods, provided 
there are no artificial banks. These banks assist the scouring 
power of rivers in winter, because they retain more water in 
the river; but, on the other hand, silt that would have been 
carried over the banks is kept within the channel, and this 
may be the reason why the beds of all navigable rivers have 
become so much elevated during,the historical period. The 
contraction of water-channels in summer, and their enlarge- 
ment in winter, is thus directly traced to the unequal supply 
of rain at different periods of the year. 

This being admitted, we have an explanation of the manner 
in which rivers may, by a succession of floods, build upon allu- 
vial deposits along their courses, at the same time raising their 
beds in proportion to the height of their plains. 


If river-channels were perfectly symmetrical in form, the 
identical sediment that had fallen in summer might be removed 
again in winter. It is, however, well known that river-chan- 





* Theory of the Earth, vol. ii, p. 205-211. 


+ On this and the following points see First Report of the Tidal 
Harbors’ commission, above reférred to, which contains the opinions 
of our most celebrated engineers on the phenomona presented by Tidal 
and other rivers. 

¢ The author has not met with any explanation of the causes that 
produce changes in river-channels, although the constant alterations 
taking place in them have been repeatedly alluded to. 
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nels are deep on one side and shallow on the other. The prin- 
cipal deposit therefore takes place on the shallow or quiet side, 
and the principal removal occurs from the deep side where the 
current runs more quickly. 

This may explain why the traveller on the Mississippi sees for 
hundreds of miles a caving bank on one side and an advanc- 
ing sandbar on the other (Lyell). When the action of the river 
is also unequal on its two banks in different places along its 
course, a channel consisting of curves instead of straight lines 
must be produced. When each curve, however, had assumed the 
complete horse-shoe form, the water, by travelling round the 
outer circumference of the bend, will have its effective speed 
reduced to that on the inner or shallow side. The current 
would thus become more nearly equal in all parts of the 
channel, and necessarily the deposit likewise ; and in winter it 
would have a nearly equal tendency to excavate the banks on 
both sides, which condition of equilibrium might last for some 
time. 

Hutton, in 1795, has remarked, that there is evidence of 
denudation in every country where at any time of the year the 
streams carry off any particles of the superficial soil.* The 
Mississippi must derive it vast supplies of mud for thousands 
of such tributaries ; for it could obtain them from no other 
source, unless we suppose it abstracts them from its own plains. 
Certainly in many places soil is being removed from one part 
or other of its plains; but an equal quantity must be added 
to some other part, for the river could not make a permanent 
inroad into its plains without enlarging its channel. This it 
does not do, or it would be able to carry off the winter-freshets 
without overflowing, and the present artificial bank would be 
unnecessary. 

I have thus briefly referred to observations made by British 
engineers which may throw some light on the causes of per- 
iodical floods and changes of channel in rivers, and also upon 
the formation of alluvial plains along their course. These ques- 
tions need not further be entered into, because the limited growth 
of alluvial plains and deltas may be best illustrated by tracing 
the alteration in the mean level of a large part of North America 
that would be consequent upon a denudation sufficiently ex- 
tensive to furnish the alluvium said to exist in the valley of the 
Mississippi. On the borders of the Gulf of Mexico at the 
present time marine strata are forming within a short distance 
of the fluviatile, and frequently alternate with them, because 
spaces of the sea-shore are enclosed by banks of river-mud and 
converted into lakes ordinarily communicating with the river, 
but sometimes with the sea after high tides. 

The present marine or fluvio-marine deposits must be com- 
posed of mud that has passed the mouth of the river, or wash- 
ed up by the sea, while the freshwater strata must be entirely 
formed from sand and mud carried over the river banks, or de- 
posited on the bottom of lakes supplied by the stream before it 
enters the Gulf of Mexico. An idea of the amount of denu- 
dation that has taken place in the interior of North America 
might be either obtained from the extent of the marine deposits 
formed of mud that had passed the mouth of the river, or 
from that of the purely fluviatile and contemporaneous depos- 
its formed from mud which had never entered the Gulf of 
Mexico. 





* Our clearest streams run muddy ina flood. The great causes, 
therefore, for the degradation of mountains never stop as long as there 
is water to run; although, as the heights of mountains diminish, the 
progress of their diminution may be more and more retarded. Op. cit, 
vol. ii, p. 250. 
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But it is also necessary to estimate what proportion of the 
total quantity of mud brought down by the river is carried 
completely out to sea, compared to what is left either upon the 
marine or fluviatile portion of the delta. 


. 

Sir Charles Lyell has remarked, that the allavium now re- 
maining in the valley of the Mississippi can only represent a 
fragment of what has passed into the Gulf of Mexico ; and this 
can readily be believed when we reflect upon the depth and 
breadth of the channel, and upon the short period of the year 
that the stream would throw any large quantity of mud into the 
plains even if there were no artificial banks. We must also 
bear in mind that only the coarse mud could settle-near the 
shore, for the finer particles could not deposit except in very 
deep water. For these reasons, even if the mud carried be- 
yond the mouth of the river is only ten times the aa | left 
behind on the fluviatile portion of the delta and plains of the 
Mississippi, this amount of detritus could not be obtained with- 
out the mean level of one-fifth part of North America being 
reduced 100 feet by denudation affected by the action of rain, 
the atmosphere, and running water.* But Hutton (vol. ii, p. 
401) remarks, in 1795, that wherever any stream carried off 
particles of soil in its waters at any pgriod of the year, it might 
be said that denundation was taking place in that country ; yet 
he particularly observed that the waste of land was very un- 
equal, being much more rapid in the elevated than in the more 
level parts of any district. It is therefore possible that, dur- 
ing the reduction of the mean surface-level of the land drained 
by the Mississippi to the amount of 100 feet, some portions of 
the area might be lowered many times that amount, while 
other portions might suffer little, or be positively raised by the 
superposition of alluvial deposits. We are, however, informed 
by Sir Charles Lyell, that the Mississippi in one part of its 
course cuts through ancient fluviatile beds evidently antecedent 
to those recent deposits we have been considering. This for- 
mation is also stated to contain the remains of species of plants 
and animals now existing; so that evidence is to be obtained 
in this district of still greater denudations (by these results) 
than those of which we have spoken, and which would produce 
changes on the surface of the earth since the introduction of 
the present fauna and flora of extent enough almost to realize 
Hutton’s vision of mountains wasted away by the action of 
rain, the atmosphere, and running-water, and: carried along 
river-courses into the ocean. It is not necessary to take an 
extreme view of this subject to gain the object we have in 
view, which is to show that, during the time occupied by the 
formation of the Mississippi delta, the sea-level might be per- 
ceptibly raised} by the agency of physical causes now in ope- 
ration. 


The reasons for supposing that a rise of 3 inches in each 
period of 10,000 years might occur, have been already discuss- 
ed, and it only remains to state that, at the present rate of 
denudation, it would require five such periods to produce the 
quantity of detritus said to exist in the valley of the Missis- 
sippi; while it would require fifty such periods to produce the 
requsite quantity of alluvium on the supposition that only one- 
tenth of the mud in ¢ransitu through the river was appropri- 
ated for the accumulation of its alluvial plains and deltas. Un- 





* The data for calculating the annual quantity of detritus carried 
over the river’s banks, in relation with that carried down to the sea, are 
very imperfect. Further information on this subject is much needed 


+ This change of level may amount, under certain circumstances, to 
& great extent, but at the lowest calculation would be 15 feet. 
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der these circumstances it appears a legitimate conclusion, that 
the level of the sea cannot be considered permanent for all 
practical purposes when it may be shown that it might be dis- 
turbed by the operation of present causes during the period 
occupied by the construction of a single geological formation. 
Elevations and subsidencies of the land or sea-bottom would 
also effect important changes in the height of the sea-level, 
sometimes counteracting and at others adding to the effects 
produced by the continuous operation of rivers, &e. The ef- 
fects produced by these important causes would be an additional 
reason for not cosidering the sea-level permanent. 


It is hardly necessary to add, that the continual waste of the 
earth’s surface by the carrying of materials into the ocean by 
rivers and breakers particularly attracted the attention of Hut- 
ton. He considered* that this was counteracted by elevatory 
movements of the sea-bottom from time to time, but particu- 
larly mentions that it was not necessary to suppose that the 
dry land was equally extensive at all periods. ince the fluc- 
tuation in the sea-level would be directly consequent upon the 
destruction of land arising from the operation of rain, the at- 
mosphere, and running water on its surface, such changes 
would be in harmony with the spirit of the Huttonian therory. 


Part III. 


The average thickness of the deposit formed on the sea-bot- 
tom by the solid materials brought on to it from all sources 
has been estimated in the preceding part of the paper at 3 
inches in 10,000 years, producing an elevation of that amount 
in the sea-level in the same period. Some portion of the 
oceanic area may be supposed to receive no part of this sup- 
ply, while other localities nearer the coast-line obtain a great 
deal more than the average. In the interval between these 
places, where the rate of deposit is extremely high, and those 
where it is extremely low, must lie on extensive tract of sea- 
bottom, where the accumulation of detritus does not much 
differ from the average rate, which we have supposed to be 3 
inches in 10,000 years. Such localities may be more extensive 
near those parts of the ocean-bottom which receive no supplies 
of detritus whatever, but they must stretch up to the coast-line 
in many places. For instance, if it is supposed that a supply 
of 10 cubic feet of sand or mud is obtained from each foot of 
frontage of any coast-line, and distributed between high-water 
mark and 20 miles distant, it might raise the mean level of 
that portion of sea-bottom 1 foot in 10,000 years. 


Rivers opening on the shore might also bring down a still 
greater quantity of material; but although tides and currents 
are at work removing the sea-bed in one place and forming 
sedimentary strata in others from the old and new materials, 
there must everywhere be portions of every sea-bottom where 
the rate of deposit is intermediate between the highest and 
lowest, and may often not differ much from that of 3 inches in 
10,000 years. These portions of the great oceanic area, 
wherever they may be situated, are particularly interesting, be- 
cause on them the accumulation of sedimentary deposit is 
taking place without any change in the depth of water, and yet 
without necessitating the supposition of gradual subsidence 





* These remarks of Hutton are here introduced because he takes an 
entirely different view of this subject to that promulgated by Sir 
Charles Lyell, who considers that there has been always an excess of 
subsidence. (See principles, 1850, p. 548.) 
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of the sea-bottom.* Even where deposits are taking place 
much faster than the mean rate, the variation in the depth of 
water would be proportionately less than if the sea-level had 
~ been permanent. 


The limited supply of detritus derived from cliffs, and the 
wide distribution of that from rivers, renders it difficult to im- 
agine any very extensive tract of sea-bottom where the rate of 
deposit derived exclusively from new materials should many 
times exceed the average. Even on areas where extreme 
cases of denudation and deposition occurred (in periods when 
the sea-bottom was unaffected by movements, subsidence and 
elevation), there would be many parts where the condition of 
depth would remain unaltered, because on them the rise in the 
sea-level would compensate the addition to the sea-bottom. 
Also if, in periods that are past, the supplies of detritus from 
rivers and cliffs were many times greater than at present, they 
must have caused proportionately greater fluctuation of the 
sea-level, and therefore under such cireumstances there would 
also be parts of the oceanic area receiving deposits at the same 
rate that the sea was rising. There would thus have been op- 
portunities for the accumulation of sedimentary rocks without 
any change taking place in the depth of the water they were 
formed in, during the intervals when the sea-bottom was undis- 
turbed by subsidences and elevations. For these reasons, in 
examining the section of a marine formation containing 
throughout the remains of the same species of Mollusca, it 
would require independent evidence to determine whether the 
equal depth of water indicated by the organic remains had been 
preserved during the formation of the deposit by means of 
changes of the level of the sea-bottom, or that of the sea itself, 
or of both conjointly. 


Great caution must also be requisite in judging of the time 
occupied in the formation of the older rocks from their mineral 
character, as the following description of passing events will 
also apply to periods that are long gone by. 


Mr, Austen relates ‘in one of his papers, that “with a con- 
tinued gale from the west large areas of the dredging-grounds 
on the French coast became at times completely covered up by 
beds of fine marly sand, such as occurs in the offing, and 
which becomes so hard that the dredge and sounding-lead 
make no impression upon it: with the return of the sea to its 
usual condition, a few tides suffice to remove these accumula- 
tions.” + 


Mr. Deane, the submarine surveyor, also reported to the In- 
stitution of Civil Engineers, that the turn of the tide is felt as 
soon near the sea-bottom at a depth of 120 feet as it is at the 
surface: and he represents that the loose materials covering 
the Shambles Rocks are moved backwards and forwards with 
every tide. 


With these facts before us, what criterion can there be 
(even by estimating the sources of the detritus) for arriving at 
the minimum or maximum rate at which sands and marls be- 
come permanent additions to the sea-bed? For the materials 
may present all the appearances of hasty accumulation, and yet 
the interval of time between the deposit of two strata of sand 





* The effect of these causes on the general depth of the ocean would 
be of little importance in a geological point of view, except for an ez- 
tended period of time, such as must have elapsed during the construction 
of a great serial group of strata. 


+ Quart. Journ. Geol. Soc., vol. vi. p. 79. 


ON CHANGES OF THE SEA LEVEL.. 
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now contiguous may have been occupied by countless tem- 

porary deposits, as quickly brought and as quickly removed by” 
tide, and leaving no trace whatever of their existence. For the 
same reasons we cannot be certain that in the valley of the 
Mississippi we have an unbroken sequence of fluviatile strata, | 
in which the accumulations of one century form the base for 


. those of the next, from the bottom to tlie top of the series ; bex 


cause there, as in marine formations, the deposits of the one 

period may have entirely been removed in the next. It ig’ 
therefore possible that many such movements may have occured 

and that the delta of the Mississippi may have occupied @ 

longer period of time for its formation than could be computed | 
from any data remaining. In the preceding part of the paper 

the conclusion was arrived at, without taking an extreme view 

of the rapidity with which the materials may have been col- 

lected for its deposition, that the work could not have been 

completed within a period for which the sea-level could be 

considered permanent. t 


There must be, however, many rivers which are only able to 
afford very small supplies of mud to any alluvial formations, 
either from deriving their water from lakes or from countries 
with a very small rain-falk, During a period when the gradual 
elevation of the sea-level was not counteracted by the effects of 7 
more powerful causes, there would be conditions near the | 
mouths of some rivers of this kind for the surface of their 
plains to be gradually elevated by the operation of winter floods 
at a rate somewhat similar to that of the sea-level. In this 
manner purely fluviatile deposits might be formed in the 
neighborhood of the ocean, occupying positions similar to that 
represented in the lower part of the longitudinal section of the 
Mississippi, without the necessity of supposing any subsidence 
of the land. In the upper portions of such rivers, the periodi- — 
eal floods, assisted by the accumulation of terrestrial remains 
in the adjoining plains, would add stratum after stratum dur- 
ing periods when the surface of the country was unaffected by 
subterranean movements. It is probable that the rate of de- 
posit might be accelerated in periods of subsidence ; but the 
manner in which rivers form plains along their course in all 
countries under ordinary conditions, when no subsidence or 
elevation is occurring, was traced by Hutton. 


Even if, im ancient periods, the rate of denudation was 
greater than at present, and the supplies of detritus to rivers 
more extensive, the fluctuations of the sea-level and the eleva- 
tion of beds and plains of rivers would have been proportion- 
ately greater. There would, therefore, still have existed some 
localities where the rate of the formation of alluvial plains near 
the sea kept pace with the elevation of the waters; so that, as 
at the present time, conditions would have existed for the ac- 
cumulation of fluviatile strata containing terrestrial remains 
without any subsidence of the land. This is a subject, how- 
ever, that must be further studied, more especialy when its 
value is considered in relation to the great masses of fluviatile 
strata cither of the Mississippi, the Ganges, the Nile, or the 
Po. For the above reasons it would be difficult to determine, 
when examining sections of thick fluviatile strata, whether 
these accumulations of detrital matter had been formed during 
subsidence of the land, or during the gradual elevation of the 
level of rivers and seas, arising from the continual operation of 
ordinary physical causes. ' 





+ It is hoped that in the course of a few years enough data will be 
forthcoming to determine more nearly the importance of this variation 
of level in a geological point of view. 
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Steam-Boiler Explosions—Mr. Fairbairn’s Experiments— 
Proposed Associations for their Prevention. 


The emphatic declaration of the jury, in a remonstrance ap- 
pended to their verdict, at the recent inquest, held at Rochdale, 
on the bodies of the ten victims to the boiler explosion at Mr. 
G. WILLIAMSON’s weaving sheds in the Bidgefield Mill, near 
that town, that they could not “separate without pressing on 
the consideration of the owners and users of steam-boilers 
throughout the kingdom the necessity there is that measures 
should be taken by them to ensure a thorough and frequent 
inspection of boilers, so as to prevent, as far as human foresight 
can, the recurrence of explosions,” demands from us a special 
notice of the probable cause of that tragic occurrence. Peculiar 
interest is attached to the enquiry, from the fact that Mr. 
WILLIAM FarrBairn, the justly celebrated engineer, at the 
solicitation of the coroner and jury, visited the scene of the 
accident, inspected the premises, and investigated the origin 
of the catastrophe. His report and evidence, therefore, furnish 
a valuable commentary on the proper regulations of steam- 
boilers, and may be considered a premonitory essay on the 
shameless ignorance and frightful recklessness which, we fear, 
are too often displayed in their management. He describes his 
finding the buildings, steam engine, boiler, and machinery, a 
heap of ruins; the boiler torn into eight or ten pieces; one 
portion of the cylindrical part flattened and embedded at a 
considerable depth in the rubbish ; the two hemispherical ends 
burst asunder, and driven in opposite directions to a distance 
ef 30 to 35 ft. from the original seating of the boiler. Other 
parts of the cylinder were projected over the buildings, and 
lodged in a field distant 90 yards from the point of projection ; 
to one of which parts had been originally attached the 2-in. 
safety-valve, which was torn from the boiler by the force of 


the explosion, and carried along with its seating over a rising 


ground to a distance of nearly 250 yards. The other portion 
of the cylindrical part of the boiler was found on the opposite 
side in the bed of the river; and the hemispherical end of this 
part furthest from the furnace was rent in two, and thrown on 
each side to a distance from 30 to 35 ft. These two pieces had 
evidently come in contact with the chimney, razed it to the 
ground, and finally lodged themselves on the margin of the 
river, while the 3-in. safety-valve and pipe attached to that 
portion of the boiler imbedded in the river was broken from the 
flange; and with an extended range the 2-in. valve was pro- 
jected over the river into a meadow at a distance of from 150 
to 200 yards. Of the steam-engine not a vestige was to be 
seen, except the fly-wheel and a pump rod beside it, covered 
with bricks. The springing of a mine could not have been 
more destructive than this explosion; and we are thus enabled 
to judge of its terrific force. 


The task of arriving at the extent of its violence was attended 
with many difficulties, arising from the want of an accurate 
knowledge of the state of the safety-valves, the density of the 
steam at the moment of rupture, and the ultimate strength of 
the boiler. Mr. FarrBarrn, accordingly, entered into a few 
comparisons, which he conceived would be useful to those en- 
trusted with the management of boilers, and the employment 
of steam of increased density and great elastic power. Gun- 
powder is calculated to impel a body with a force 244 times 
greater than the pressure of the atmosphere, which, taken at 
15 Ibs., gives 244 15==3669 Ibs. as the force upon a square 
inch of surface—being nearly 30 tons upon a piece of ordnance 


of 6 in. calibre. Bullets discharged with this force, augmented 
2 
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by the elastic power derived from the heat generated in firing 
gunpowder, will leave the muzzle of the gun at a velocity of 
1700 ft. per second, or nearly 20 miles a minute; and although 
the effects of boilers bursting with high-pressure steam may 
not be equally appalling, they are, nevertheless, sufficiently so 
to be placed in the same category as engines of destruction, 
and ought to be treated in the same manner and with the same 
precaution. 


Mr. FarrBairNn found the boiler in question with hemisphe- 
rical ends 18 ft. long, 5 ft. diameter, and composed of plates sup 
posed to be 5-16ths of an inch thick—a thickness equal to a 
pressure of 335 Ibs. on the square inch; but one of the plates 
being under 5-16ths in thickness, and as the thinnest part is 
the measure of the strength of the boiler, he reduced its power 
to 300 Ibs., which he considered the force at which it would 
burst. Taking 300 Ibs. as the pressure on every square inch 
of the surface, and the superficies at 41,000 in., there was pent 
up in this comparatively small space the enormous force of 
41,000 % 300—12,300,000 lbs., or 5491 tons of elastic force 
compressed in an iron case of little more than a quarter of an 
inch in thickness. 

The relative volume of steam at the pressure of the atmo- 
sphere is 1700 times that of water. At higher temperatures, 
and increased density, the volume is reduced in a given ratio 
of its temperature and density; and it is impossible to increase 
the temperature without increasing the pressure. In boilers 
having an active fire burning under them, the engine standing, 
safety-valves fast, it matters not how, the temperature will rise, 
the pressure increase, and explosions ensue, unless relieved by 
starting the engine, or letting off the dangerous accumulation 
of temperature and pressure; for which purpose the valves 
must be looked to, the fires regulated, and the pressure kept 
down below the dangerous point of resistance. Steam-boilers, 
according to Mr. FArRBAIRN, of every description should be 
constructed of sufficient strength to resist eight times the 
working pressure; and a boiler should not be worked unless 
provided with at least two, but he would prefer three, capacious 
safety-valves. ‘Two of these valves should be nearly equal to 
double the area of the steam ports of the engine they are in- 
tended to drive, and the other about one-fourth of that area, as 
an indicator of the pressure. Nine-tenths of the boiler explo- 
sions which have occurred in that district have taken place 
when the engine was standing, or rather just after starting ; 
and it has been generally found that the safety-valves were 
either of imperfect construction, or fastened down, or accident- 
ally shut. The generated steam and accumulated pressure 
must, under these circumstances, have vent; and in case it 
cannot escape through the engine, or out through the safety- 
valves, it is sure to make way for itself—not through the usual 
outlets, but through the sides, ends, or bottom of the boiler. 
It has been asserted that explosive gas is generated in several 
cases where explosions occurred; but Mr. FAmRBAIRN utterly 
repudiated the notion, being satisfied from experience and long 
observation that gas had nothing to do with them—that they 
were governed by a fixed and determined physical law, and that 
law is neither more nor less than excessive pressure. In cases 
where boilers explode from want of water, and the plates be- 
come red-hot, then and then only does the spheroidical theory 
of BouriGNy come into operation, in which instances large 
globules of water, containing immense central heat, are formed, 
and bursting with great force and a loud report, might rupture 
the vessel in which they are contained. This could not, how- 
ever, take place unless water is pumped into the boiler suddenly, 
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and without reflection as to the results; and he was of opinion 
that accidents of this description seldom, if ever, occur. This 
* lucid explanation of the theory will, we trust, prove a salutary 
precaution to proprietors not to confide such dangerous engines 
of destruction to ignorant and incompetent workmen, for whose 
acts and incapacity they are, according to the law as laid down 
in the House of Lords, referred to in our last week’s Journal, 
most clearly responsible. 
Applying this theory to the facts of the present lamentable 
ease, Mr. FAIRBAIRN came to the conclusion that such a boiler 
as that of Mr. WILL1AMson’s ought not to be worked with a 
pressure much above 40lbs. to the square foot, and certainly 
not exceeding 50lbs. It was difficult in this case, from the 
deficiency of the evidence, to ascertain the exact pressure ; but, 
from the weights which had been placed upon the valves, it 
was necessarily excessive. In the course of his examination, 
Mr. Farrpairn further stated, that mercurial guages could not 
always be relied on, and were not in every instance correct in- 
dicators of pressure. He illustrated this by observing, that in 
the experiments, to which we subsequently refer, he had used 
two such guages, and found a difference of 10lbs. between the 
pressure they severally indicated, with which, being of course 
dissatisfied, he was obliged to get columns of mercury, so as to 
check them, and bring them to a standard. 

In answer to a question whether he conceived that one of 
the two valves ought to be out of the control of the engineer— 
whether, in fact there should be an inside valve, or one weighted 
from the inside, Mr. FArrBArRN replied that he had been once 
favourable to the use of lock-up valves, because he thought 
that they could not be tampered with. He declared, however, 
that he since had reason to change his opinion, and he now 
believed that valves completely exposed were the safer, either 
having a dead weight on them, or with levers in front, so that 
any person could see them. He once had valves on the top of 
the boiler, so cased up with a hood over them, that although 
the steam could escape through something like a Venetian 
blind, not even a stick or a piece of wire could be put through 
to tamper with the fittings. There was a pulley lever through 
the stuffing-box, by which the engineers were able to lift the 
valve, and there was plenty of room for everything to work 
freely. On board the navy steamers, they use the lock-up 
valves; but it is the duty of the chief engineer to report daily 
as to the state of the valves, as regularly as the log of the vessel 
is kept. Mr. FaArRBAIRN was pressed to say whether he con- 
sidered it an advantage to have a valve locked up, or weighted 
from the inside of the boiler; to which he replied, that it was 
a difficult question to deal with, but that he had already given 
his opinion. 

Mr. FarrBarrn also submitted the following tabular results 
of some experiments which he had made in order to ascertain 
the force which steam acquires in a comparatively short period 
of time when the engine is at rest, and the usual outlets for 
escape are closed :— 





Time in minutes. Pressure in Ibs. Temp. Degrees. Volume, 
0 pon 1278 3. oo waBOO .... 980 
-. 14-15 246-75 906 
ie 16-35 251-00 846 
Ee: 19°25 255-25 782 
Ss ~ 22°35 259-75 720 
 . 26.75 264-00 665 
xe 28-95 268-87 621 
eS. 82-15 « 278-00 582 
8 85-75 277-00 645 
9 282-00 606 

10 GED nccscccs ese 286-87 472 





LONGITUDE OF KINGSTON. 








Time in minutes. Pressure in Ibs. Temp. Degrees. Volunite. 
11 48°35... es boss ARMM, eegnanenene 
12 62-75 295-37 
13 57°75 800-00 
14 63-75 804-25 
15 68-95 308-75 
16 74:75 813-00 
17 80-35 817°75 
18 87-25 822-00 
19 93-95 826-12 
SO" isis 101-15 a... 331-00 
SE B.swuisd? BBG 835-62 cerccoccese. 248 
BF iecsvswcoess 21800 337-00 This experiment lost. 


These experiments were made with a boiler prepared for the 
purpose; and it will be seen that the steam which was starting 
11-75lbs. on the square inch, increased in density to nearly 
four times the pressure, and in 10 minutes more it was nearly 
nine times; that it continued to increase in an accelerated 
ratio, until in less than 20 minutes, had he been able to con- 
tinue the pressure, it would have reached a point beyond all 
powers of resistance, when explosion must have been the result. 
— Mining Journal. 


Longitude of Kingston. 
To the Editor of the Canadian Journal. 


Sir,—The Longitude of Kingston is sometimes stated to be 
76° 40’. This, however, differs considerably from the truth, 
as might be expected from the comparatively rough and hasty 
manner in which the portions of the principal points in a newly 
settled country must, in general, be first determined. Eclipses 
of the sun, it is well known, afford one of the most accurate 
means of determining the longitude, independently of such 
means as telegraphic communication with an Observatory, the 
Longitude of which has been already ascertained. The Longi- 
tude of Kingston, as deduced from two Eclipses of the Sun, 
and one Transit of Mercury; the time being taken from a care- 
fully regulated clock, the pendulum having a wooden rod, is as 
follows :— 





By Eclipse of Sun. Longitude W. 
April 25th, 1845............eesee 76° 32’ 45”. 
May 26th, 1854..............s.60 76° 32’ 59”. 

By Transit of Mercury. 

May 8th, 1845...........ccceeceees 76° 31’ 45”. 


Another Eclipse, May 6th, 1845, the time being taken 
from a carefully regulated watch, gave 76° 31’. The mean of 
these observations, 76° 32’ 7-25’” W., may, therefore, be con- 
sidered as the Longitude of Kingston, very nearly. A lunar 
distance, worked out from observations with two instruments 
only, and which may be rejected except as an approximation, 
gave 76° 30’. The mean longitude, deduced from twelve ob- 
servations of immersions, and emersions of Jupiter's satellites, 
a comparatively imperfect mode of its determination, gives 
76° 31’ 17”. 

Those who are familiar with such questions are aware that, 
until a regular Observatory for astronomical purposes be estab- 
lished, there must, even after very careful observations, be 
some uncertainty at least in the determination of the longitude. 
But the limit of error in the above mean of 76° 32’ 7:25’7 W. 
is, in all probability, not more than from a third to a half of 
a statute mile. 

I do not know how far the Longitude and Latitude of To- 
ronto may be considered as ascertained. 

I am, Sir, your very obedient servant. 
James WILLIAMSON. 
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Expedition to Central Afriea. 





Further communications have been received from Dr. Barth, from 
Timbuktu, giving an account of his protracted sojourn at that danger- 
ous place. The date of the present letters is two months more recent 
than that of the first letters despatched thence. They reach up to the 
15th of December last. They contain the gratifying news that this 
indefatigble and courageous traveller had regained his full health and 
strength. He writes that he would have quitted Timbuktu long ago, 
—a place where his life was greatly exposed to the effects of an unfa- 
vourable climate, and much more so to the dangers arising from the 
hostile disposition towards Christians of the most fanatical Mahome- 
dan population of Northern Africa,—were it not that he would have 
before him certain death, and share the fate of the unfortunate Major 
Laing, if he left Timbuktu without sufficient protection. The murder 
of that excellent officer was instigated by the Fullan (or Fellhas) of 
Harmd-Allahi,—a tribe living south-west from Timbuktu, the same 
faction that is much opposed to Dr. Barth. These Hamd Allah Fullan 
had received from their chief the most peremptory order to effect the 
capture of the traveller, and bring him to his head-quarters, whether 
dead or alive. For they had expressed their disbeliefin the pretended 
character of Dr. Barth being an ambassador from Stamboul ; and they 
had demanded all his papers, to ascertain whether they substantiated 
what the Sheikh el Bakay had caused the great man of the people to 
believe. Hitherto their hostility has availed nothing, owing to the 
protection of Sheikh el Bakay, and to the energetic bearing as well as 
the unceasing watchfulness of Dr. Barth himself. Unhappily the re- 
nowned Sheikh has no military power of any kind, his authority con- 
sisting solely of an extensive spiritual influence over a great portion 
of Western Sundan. Dr. Barth, therefore, and his own small retinue, 
are almost at all times well armed and ready to resist effectively any 
sudden attack. It is greatly to be regretted that Dr. Barth is not in 
possession of a letter from the ‘‘ Sultan of Stamboul,” inasmuch as he 
states most emphatically that he would then not be in the least mo- 
lested by any of the Mohammedan inhabitants. He hoped, however, 
to be able to depart from Timbuktu by the close of the year, and thus 
be freed from a situation which must at once be highly detrimental to 
mind and body. 

While preparing the present letters Dr. Barth had the great joy to 


_ to receive Auab, the mighty chief of the Tingeregif, a Tuarick tribe 


inhabiting the regions east of Timbuktu along the Kowara, or Isa 
Balleo as it is more properly called there. That long-expected chief 
came, on the bidding of El Bakay, as the traveller's protector, with a 
welcome escort of 100 horseman, to see him safely through his domi- 
nions, on his way back to Sakatu. The news of Dr. Vogel having been 
despatched from Europe to join him, had also reached Timbuktu, and 
given him the utmost delight. 

Dr. Barth had collected a great mass of information, and drawn up 
various maps; of both of which he sent a small but valuable portion on 
this occasion. There are no further news from the party under Dr. 
Vogel; but ample communications may be expected in the course of 
the present month. Avaustus PETERMAN. 





Mining Statistics—Coal, Copper, &ce 


Coal may be justly considered the most important mineral product, 
and 265,198 persons were employed in Great Britain in 1851, either in 
extracting it from the earth, distributing it amongst the consumers, 
or manufacturing it intocoke or gas. The owners of collieries are re- 
turned as 703 in number; agents and factors, 2342; coal miners or 
colliers, 150,722 men; 65,644 youths, or 216,366 in the aggregate; 
10,507 persons are returned as coal merchants or dealers, and 11,691 
as coal heavers or coal labourers. Besides this enumeration, 1752 men 
are returned as coke burners or dealers, and 413 as charcoal burners. 
The census also presents to us 19,860 men, and 8473 youths as stone 
quarriers ; 2811 men as stone cutters; 6442 as slate quarriers; 5623 
as limestone quarriers or burners; 1827 as marble masons; 28,874 
men and 6586 youths as brickmakers: and 2338 as plate layers. 

The copper miners are 18,468: viz, 12,768 men, and 5700 youths; 
those engaged inthe manufacture of copper are 2115, and the copper- 
smiths, 14,443—3918 females, namely, 1565 women, and 2353 girls, are 
returned under the class of copper miners, a number exceeding the fe- 
males returned as coal miners, amounting only to 2649. Another sub- 
class presents 12,912 tin miners,—8607 men, 4305 youths, besides 843 
women, and 1295 girls. The lead miners are 16,680 men, 4937 
youths, 400 women, and 518 girls. These are, of course, exclusive of 
the very extensive classes engaged in the manufacture and working of 
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these several metallic products. Our limits will not permit us to 
pursue} this enquiry, or present an enumeration of the vast variety of 
arts connected with metallic manufactures, particularly those of iron 
and steel. We have confined ourselves to the leading classes of our 
mining population, and the rapid improvement and commercial in- 
crease in England within the last half century demonstrates the great 
national advantages which the empire derives from their labours. To 
ameliorate their lot, to improve their social condition, and to render 
their lives and persons comparatively secure in the perilous empl oy- 
ments to which they are destined, have been objecis to which we have 
long earnestly devoted our efforts. While it is the painful duty of 
this Journal to record, week after week, fatal casualties in our coal 
mines, attended with lamentable consequences, we feel for the infirmi- 
ties of our nature, when we admit that the men who are the sufferers 
are, generally, also the authors of those calamities. To their reckless 
disregard to the most solemn admonitions, to their careless contempt 
for the most appalling examples, can, in almost every instance, be 
traced the causes of colliery explosions—a total disregard of human 
life, substituting the certainty of mischief in the naked candle for the 
almost unerring security of the safety-lamp. This deplorable want of 
prudence, this dificiency in due discipline, can only be fairly met by 
improved training and early cultivation. It is the imparative duty, 
therefore, as well as the decided interest of the colliery proprietors, 
amounting to so large a body in number as the census presents to us 
to introduce and encourage amongst the coal mining population— 
classes mutually dependent on each other—a system of education com- 
mensurate with their requirements.—Mining Journal. 





* 
Report of the British Emigration Commissioners. 


The annual report of the Emigration Commissioners has just been 
published. From this it appears that the total emigration of last year 
was 329,937, being 38,827 less than in 1852. There was a diminution 
of 26,480 to Australia, and 13,376 to the United States, the falling off 
being accounted for in the case of Australia by the greater excitement 
regarding the gold discoveries prevalent during the summer and 
autumn of 1852, and in that of the United States by the departure of 
a smaller number of Irish, the aggregate emigration of the latter 
people throughout the year being estimated at 199,392 against 224,997 
in 1852, The remittances from their relatives in America were, how- 
ever, larger than in any previous year, the amount sent through the 
various banks, apart from private channels, being £1,439,000. With 
respect to the Australian emigration, the total from the united kingdom 
to all the colonies was 61,401, or about one-fourth of that of the 
United States. Subjoined are the general figures :— 


United States 230,885 
Australia— 
New South Wales «.- 10,673 
Victoria eneh? Sap: .<:0ié«<tt-o~Sie aad ee 
Sogthh Augieale coc. cco ce, ese cece es | 
Western Australia cee. one. Vain ae 965 
Van Diemen’s Land  ... 1. cee nee tee 991 
New Zealand ood | "Sau! aad: Yeon” Sib dak 
—— 61,401 
a TU 5. sin. ode, i:fene. pes -: ahh Dhan ck ae 84,522 
+i cent ciel ¢ gba tou. aed ce eet ee 928 
Central and South America ... 0... ss. see eee 833 
ES «one. oma: ats. Same oe aa ae! 600 
Cape of Good Hope... 21. see cee ave cee eee 869 
Western Africa kan, afb.) teen Geko aie Shek en 808 
RL hse. ons .. aac: Sea 0te. Ge ae ee Te 58 
FHQTBRORE co cee cco eve coe onus cae tue” bee 37 
rece eee as Nee! te ee ade Guu lae 1 
329,937 


According to a supplementary statement, it also appears that the 
emigration during the first three months of the present year has been 
49,756 persons, against 60,867 in the corresponding period of 1853, 
and 59,523 in that of 1852. There has been a continued dimunition 
in the departures to the United States, but in those to Australia, 
although there is a great falling off as compared with the first quarter 
of last. year, there is a considerable increase as compared with the first 
quarter of 1852. Of the total, 49,756 emigrants, 26,128 were Irish, 
12,430 English, 2,965 Scotch, and 8,283 foreign or unspecified.. This 
proportion of Irish is much smaller than in 1852 or 1853.—Zvening Mail. 

















An Iron Coffer Dam. 


In a report of the proceedings of a semi-annual meeting of the 
Cornwall Railway Company in England, embracing the report of Mr. 
Brunel, the Engineer, on the works of the Saltash Bridge, on a part 
of the line of unfinished railway between Truro and St. Anstell, we 
find a description of a coffer-dam of a novel construction, sunk in a 
very deep part of the river, to facilitate the construction of a pier for 
the support of the centre of the bridge which forms a necessary part of 
the line. The dam in question is not only of a novel structure, but it 
is made to shut out water to a greater depth than any other work for 
a similar purpose that we have before seen any account of, viz., a 
pressure, under high tides, of 70 to 80 feet. It is so constructed as to 
act as the principle of the diving bell, in case the water should find 
its way into the inclosure. But it seems to have thus far served its 
purpose, without a resort to this apparatus. The structure is thus 
described : : 

‘It consists of an iron cylinder 37 feet in diameter and 85 in height, 
containing, within itself all the arrangements of air chambers, passages, 
&c., necessary for using it either as a large diving bell or simply as a 
coffer dam, as circumstances might require, and so constructed as to 
be afterwards divided into two parts vertically, and removed after the 
pier shall have been built within it. The whole, weighing upwards of 
three hundred tons, was safely launched and floated into place, where 
it was raised perpendicularly, and pitched upon its lower edge in the 
centre of the river. The river is at this point upwards of 50 feet 
deep at low water of neap tides, and except for a short space on the 
turn of the tide, there is a considerable current ; under such circum- 
stances, this cylinder, was pitched upon its lower edge accurately— 
that is, within three or four inches of the exact point required. Since 
then the work has been carried on at the bottom of the cylinder, as in 
a diving bell, against the pressure of water occasionally of 70 and 80 
feet. The mud and other deposits, forming the bed of the river from 
10 to 12 feet in thickness, have been removed, and cylinder is now 
resting on the rock, and preparations are making for excavating the 
rock into level beds for receiving the masonry.” 

The railway of which the branch now under construction, and 
nearly in readiness to receive the rails, forms a part, is an extension 
of the line of Great Western, the Bristol and Exeter, and the South 
Devon Railways, throughout a great part of the county of Cornwall 
to near the Land’s End.— Railway Times. 





Friendly Societies. 





Mr. Finlaison, in the second part of his report upon friendly 
societies, furnishes very useful and elaborate tables showing the 
just rates of pecuniary contributions which should be paid in order 
to secure allowances in sickness, old age, and at death. This 
report has been prepared at the instance of the Treasury, and it 
contains so much valuable information that it ought to be care- 
fully perused and studied by the members of every friendly society in 
the kingdom. For the ordinary purposes of his calculations Mr. 
Finlaison divides the population likely to avail themselves of these 
societies into those engaged in general labour, in light labour, and in 
heavy labour; but he observes that nine out of every ten established 
friendly societies are framed upon the principle of paying to the fund 
one uniform sum—every man alike, and that any advice for the 
adoption of a contrary method in the way of a graduated scale is gene- 
rally received with impatience and treated with neglect. He observes 
that the half century of time which is comprised between the 16th and 
66th years of age appears to be precisely the interval of life, during 
which man is destined to labour; and that on the general average the 
sickness for the first 25 years is 182 days, and for the ensuing 25 
years 862 days, or about one week per annum in the first case and two 
weeks per annum in the second. The majority of clubs close their 
doors against new members at the age of 45, and many admit none 
above 40, but up to these ages, as we have before stated, all who are 
eligible contribute the same amount. Our able actuary, however, 
ascertains that between the ages of 15 and 65 a man employed in light 
labour undergoes but 467 days’ sickness, while one employed in heavy 
labour is visited with 581 days’ sickness; and hence he argues that 
where the former should pay for allowances in sickness during the 
working period £1 per annum, the latter ought to pay £1 4s. 10}d., 
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or nearly 25 per cent. more. Practically therefore where the common 
rate of weekly contribution for allowances in sickness is 6d, for the 
man engaged in light labour, his comrade engaged in heavy labour 
ought to pay one-fourth more, or 7d. This being apparent, Mr. 
Finlaison recommends that societies should as much as possible limit 
the members to persons of one or other class of occupation, or, where 
that cannot be done, that the safe plan would be to adopt for all the 
rates derived from the experience of those employed in heavy labour, 
‘*because,” he cautiously and characteristically observes, ‘ those 
scales which are adopted to the greater risk will always comprehend 
the less.” So much for sickness. The next portion of the report 
relates to mortality. 


AVERAGE ILLNESS AMONG THE’ LABouRING CLassEs.—Upon this sub- 
ject Mr. Finlaison, in his second report upon Friendly Societies, affords 
some interesting information which is worthy of a careful perusal by 
the managers of those institutions. From the statistics furnished to 
him he calculates the average number of day’s illness per annum suf- 
fered by the population at different ages. At the age of 45 he states 
that 99 out of the 100 benefit clubs close their doors to the admission 
of candidates, and we find that above that age the number of illnesses 
begin to increase. Between 15 and 16, the average number of days 
per annum with persons engaged in general labour is 6}; between 16 
and 26, 63; between 26 and 36, 7; between 41 and 46, 8}; between 
46 and 51, 10}; between 51 and 56, 123; between 56 and 61, 16}; 
between 61 and 66, 23}; and between 66 and 71, 86 days. Mr. Finlai- 
son adds, on an examination of the amount of sickness per annum 
recorded for the whole mass of the male members of Friendly Societies, 
from the age of 15 to that of 85, it may be premised that almost exactly 
five years’ sickness is undergone by the man in the 70 years of time. 
But during the period of labour—that is, from the commencement of 
the 16th year of age to the close of the 66th—there are in this 51 years 
but 78 weeks, or exactly one year and a-half of sickness. Further, 
that in respect of this period oflabour, the sickmess, during what may 
almost be termed its second moiety—viz., from the age of 41 to thatof 
66—is almost exactly the double of that undergone in the previous 
moiety—from the age of 15 to that of 41 years. For the sickness dur- 
ing the first 26 years of manhood is exactly half-a-year, or 182} days, 
while it is 862} days, or almost exactly one whole year, during the 
next ensuing 25 years of maturity. 





Process of whitening Pins and Needles made of [fron 
and Steel. 
BY MM. VANTILLARD AND LEBLOND. 

It well known that pins made of brass wire are deficient in 
strength and elasticity, and accordingly they have been replaced by 
pins made of iron or steel; but it is necessary to tin themover. This 
operation, however, cannot be performed equally well with iron as 
with brass; the pins have a rough, uneven surface, which renders 
them inconvenient to use, as they are liable to tear the cloth. 


Messrs. Vantillard and Leblond, wishing to avoid this defect, 
formed the idea of first covering the iron with a thin coating of copper 
or other metal having a greater affinity for tin than iron has ; but in 
order that this result shall be satisfactorily attained, it is necessary to 
polish and pickle the pins before coppering them. The above named 
manufacturers have most ingeniously effected the polishing, the pick- 
ling, and the coppering, by one single operation. To treat for example, 
2 kilogrames (a little more than 4 lbs. 6} oz.), 4 litres (about 7 pints) 
of water, 300 grammes (10 ounces 9 drachms, avoirdupois, by weight) 
of oil of vitriol, 30 grammes (15 ounces 13 grains, avoirdupois) of 
white copperas, and 7 grammes (about 108 grains, avoirdupois) 
of sulphate of copper, are mixed together ; this mixture is allowed to 
dissolve during twenty-four hours. The bath being thus prepared, it 
is to be indroduced into a barrel of wood, made pitcher-like, and 
mounted upon an axis. Into this barrel, which has a capacity of 
about 35 pints. the pins are now to be put; it is then turned rapidly 
during half an hour, when the pins will be found to have received a 
pickling, a polishing, and a slight coppering. After the lapse of this 
time, 20 grammes (about 10 drachms 8 grains avoirdupois) of sulphate 
of copper in crystals (blue stone), are to be added, and the barrel again 
turned during 12 minutes, when a solid coppering will be effected with a 
finely-polished surface. This done, the liquid in the barrel is to be de- 
canted off, and may be used repeatedly for the same purpose ; the pins 
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_are washed in cold water, then putin a tray containing a hot solution of 


soap, and agitated for about two minutes. The soap ley is decanted off, 
and the pins put into a bag with some fine sawdust and shaken, by which 
means the coppered surface assumes a brilliant appearance. The 
pins thus prepared may be tinned in the ordinary way, but the oper- 
ation can be effected much more rapidly than in the case of ordinary 
brass pins. The articles made in this way are far more beautiful and 
useful than those made in the ordinary way. This process is the more 
deserving of attention at present, quite independent of the superior 
quality of the pins, in consequence of the exceedingly high prices of 
brass wire.— Bulletin de la Societe d@ Encouragemenl, March 1853, p. 
142. 
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Tue PRESIDENT’S Appres® 


GENTLEMEN oF THE BritisH AssocraTion,—When I first set myself 
to the task of preparing to address you on the present occasion, my 
impulse was to begin with an apology for appearing before you in so 
prominent a position—for assuming apparently a station in the world 
of science for which I had no pretensions. On second thoughts, how- 
ever, it appeared better—more respectful in fact, having consented, 
though with unfeigned reluctance, to accept the office—to say no more 
on that head, but to discharge its duties as best I might. This, how- 
ever, I must ask of you, not to expect from me what you have had 
from many of my predecessors, a luminous review of the state of Phy- 
sical Science—a recital of its various recent triumphs—and suggestions 
for their further extension: that I should, in the words of the poet, 
though in a different sense, 

“ Allure to brighter worlds, and point the way.” 

Though I have been no indifferent spectator of that rapid and triumph- 
ant march of science, which, within the last fifty years, has been ex- 
tending and enriching the old domains of knowledge, and planting, as 
it were, new colonies in hitherto unexplored and untrodden regions, 
yet [ have been only a spectator—my avocations have been less with 
the properties of matter than with the busy concerns of men; and if I 
attempted now to assume, for the first time, the philosophic garb, I 
am afraid that the awkwardness of my gait would soon betray me. 
There are, however, some points of high and general interest, which, 
in a meeting like the present, cannot be entirely neglected, and in re- 
gard to which the kindness of friends has supplied me with some matter 
not unworthy of being submitted to your notice. How, for instance, in 
the land of Newton, and in the greatest seaport of the world, should [ 
neglect astronomy? And here Professor Challis has been good enough 
to furnish me with a statement of its present condition and recent pro- 
gress, which with your permission, I will lay before you :— 


‘* Notes on the Present State of Astronomy. 
‘‘ MEMORANDUM BY PROF. CHALLIS. 


‘Since the meeting of the British Association last year, four planets 
and four comets have been discovered. Three of the new planets were 
found at Mr. Bishop’s Observatory, two by Mr. Hind, and one by Mr. 
Maith. This last was also discovered the following night at the Ox- 
ford Observatory—another of the many instances presented by 
astronomy of independent discoveries made nearly simultaneously. 
The fourth planet was found at the Observatory of Bilk, near 
Dusseldorf, by Mr. R. Luther, an astronomer distinguished by 
having already discovered two planets. Of the comets, one was 
discovered at Berlin, two at Gottingen, and the fourth was seen very 
generally with the naked eye at the end of last March. None of them 
have been identified with preceding comets. The large number of 
planets and comets discovered of late years, while it evinces the dili- 
gence of astronomers, has, at the same time, brought additional labor- 
ers into the field of astronomical science, and contributed materially to 
its extension. The demand for observations created by these discove- 
ries has been met by renewed activity in existing observatories, and 
has led to the establishment, by public or private means, of new ob- 
servatories. For instance, an observatory was founded in the course 
of last year by a private individual at Olmutz, in Moravia, and is now 
actively at work on this class of observations. Various such instances 
have occurred within a few years. In addition to the advantages just 
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stated, the observations called for by the discovery of new bodies of 
the solar system, have drawn attention to the state of stellar astronomy, 
and been the means of improving this fundamental part of the science. 
The following are a few words on the existing state of stellar astro- 
nomy, so far as regards catalogues of stars. Subsequently to the for- 
mation of the older catalogues of bright stars, astronomers turned 
their attention to obseryations in zones, or otherwise of smaller stars, 
to the ninth magnitude inclusive. Lalande, Lacaille, Bessel, Argelan- 
der, and Lamont are the chief labourers in this class of observations. 
But these observations, unreduced and uncatalogued, are comparatively 
of little value. The British Association did great service to astrono- 
mers, by reducing into catalogues the observations of Lalande and La- 
caille. Acatalogue of part of Bessel’s Zones has been published at St. 
Petersburg, and a catalogue of part of Argelander’s at Vienna. La- 
mont’s Zones have also been reduced in part by himself. The catalogue 
of 8877 stars, published by the British Association in 1845, is founded 
mainly on the older catalogues, but contains, also, stars to the seventh 
magnitude inclusive, observed once only by Lalande or Lacaille. The 
places of the stars in this catalogue are, consequently, not uniformly 
trustworthy; but as the authorities for the places are indicated, the 
astronomer is not misled by this circumstance. The above are the ca- 
talogues which are principally used in the observations of the small 
planets and of comets. This class of observations must generally be 
made by means of stars as fixed points of reference. The observer 
selects a star from a catalogue, either for the purpose of finding the 
moving body, or for comparing its position with that of the star; but, 
from the imperfection of the catalogue, it sometimes happens that no 
star is found in the place indicated by it, and in most cases, unless the 
star’s place has been determined by repeated meridian observations, it 
is not sufficiently accurate for final reference of the position of the pla- 
net or comet. In catalogues reduced from zone observations the star’s 
right ascension generally depends on a single transit across a single 
wire, and its declination on a single bisection. This being the case, 
astronomers have begun to feel the necessity of using the catalogue 
places of stars provisionally, in reducing their observations, and of ob- 
taining afterwards accurate places by meridian observations. It will 
be seen by this statement that by the observations of the small planets 
and of comets, materials are gradually accumulating for the formation 
of a more accurate and more extensive catalogue of stars than any 
hitherto published. The British Association would add greatly to the 
benefits it has already conferred on astronomical science, by promoting 
the publication, when sufficient materials can be collected, of a general 
catalogue of all stars to the ninth magnitude inclusive, which have 
been repeatedly observed with meridian instruments. The modern 
sources at present available for such a work are the reduced and pub- 
lished observations of the Greenwich, Pulkowa, Edinburgh, Oxford, 
and Cambridge Observatories, and the recently completed catalogue of 
12,000 stars observed and reduced by the indefatigable astronomer of 
Hamburgh, Mr. Charles Rumker, together with numerous incidental 
determinations of the places of comparison stars in the Astronomische 
Nachrichten. To complete the present account of the state of stellar 
astronomy, mention should be made of two volumes recently published 
by Mr Cooper, containing the approximate places arranged in order of 
right ascension of 80,186 elliptic stars from the ninth to the twelfth 
magnitude, of which only a very small number had been previously 
observed. The observations were made with the Markree Equatorial, 
and have been printed at the expense of her Majesty’s Govern- 
ment, Thede ination of differences of longitude by galvanicsignals 
is an astronomical matter of great practical importance. This method, 
employed first in America, was introduced into England by the Astro- 
nomer Royal, and has been applied to the determination in succession 
of the differences of longitude between the Greenwich Observatory and 
the observatories of Cambridge, Edinburgh, Brussels, and Paris. 
In the first and last instances results have been published which prove 
the perfect success and accuracy of the method. Mr. Airy, on recently 
announcing in the public papers the completion of the operation be- 
tween the Greenwich and Paris Observatories, justly remarks that such 
an experiment could not have been made without the assistance afforded 
by commercial enterprise, and that commercial enterprise is in turn 
honored by the aid thus rendered to science. In the summer of last 
year, Professor Encke, following the example set in England, deter- 
mined successfully by galvanic signals the difference of longitude be- 
tween Berlin and Frankfort-on-the-Maine. Galvanism has also been 





applied to astronomical purposes in other ways. The method of ob- 
serving transits by the intervention of a galvanic circuit, just put in 
practice in America, in which only sight and touch are employed, and 
counting is not required, is now in operation at the Greenwich Obser- 
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vatory. It is found to be attended with more labour than the old me- 
thod; but as it is free from errors to which the other method is liable, 
it lays claim to general acceptance. At Greenwich, also, the galvanic 
circuit is most usefully employed in maintaining the movements of dis- 
tant sympathetic clocks, and in dropping time-signal balls. A ball is 
dropped every day at Deal by a galvanic current from the Royal Ob- 
servatory. Some anxiety was felt by astronomers respecting the con- 
tinuation of that most indispensable publication, the Astronomische 
Nachrichten, after the decease of the editor, Mr. Petersen, in February 
last. This has been dispelled by a recent announcement that the King 
of Denmark has resolved to maintain the Altona Observatory in con- 
nection with that of the editorship of that work. The Astronomical 
Journal, an American publication of the same kind, undertaken by a 
young astronomer and mathematician, Mr. Gould, for the special in- 
formation of his countrymen, has reached the end of Volume III, and 
will, it is hoped, be continued. Generally, it may be said of astronomy, 
at the present time, that it is prosecuted zealously and extensively, 
active observations being now more numerous than ever, and that the 
interests of the science are promoted as well by private enterprise as 
by the aid of Governments. J. CHALLIS.” 

“‘ Cambridge Observatory, September 14, 1854.” 

You will have observed that Professor Challis speaks of the activity 
of private enterprise in the cause of astronomy ; and can I in this place 
pass over the labours of a Lassells, or the enlightened public spirit of 
the corporation of this town, which, stimulated by your visit in the year 
1837, has now for some years maintained an excellent and well-provided 
Observatory, under the able management of Mr. Hartnup, who has not 
only conferred great benefits on the navigation of the place by the re- 
gulation of its chronometers, but great honour upon the institution by 
the general services which he has rendered to meteorological, as well 
as astronomical science? Mr. Hartnup’s improvements in the chrono- 
meter, by which the errors arising from variations are either corrected 
or estimated and allowed for, have been “f the greatest value. In the 


words of a report of the C-uncil of the Royal Astronomical Society— 
“It is found experimentally, that when acaptain will apply the rate 
thus corrected for temperature, the performance of chronometers is 
much improved ;” and in regard to the importance of the subject tosthe 
practical interest: of navigation, I would take the liberty of quoting 
further—‘ There are risks at sea, against which no foresight can 
provide; but loss from defective compssses or ill-regulated chron- 


ometers should be treated as a crime since common sense and common 
care will secure the efficacy of both these instrument’. It is tobe 
feared that life and property, to a large amount, are yearly sacrificed 
for a want of a little elementary knowledge, and a small amount of 
precaution on the part of our seamen, who neglect the safeguards 
furnished by modern science.” 


You may remember, that at the period of your last meeting, ar- 
rangements with Government were in progress for the construction of 
a reflecting telescope of four-feet aperture, which should bring to bear 
upon the Nebulew and other starry phenomena of the southern hemi- 
sphere a far higher power than that to which they had been submitted 
by Sir John Herschel. You will regret to hear that, although the 
estimate was not objected to by the Government, it has not yet been 
submitted to Parliament. We must make some allowance for the pre- 
occupations of war. 


The labours of your Kew Committee are carried on with unabating 
assiduity and extending usefulness. You will, perhaps, forgive me 
for taking the liberty of urging upon you the importance of continuing 
to them an unabated, if not an enlarged support. By giving accuracy 
to the various implements of observation,—the thermometer, the baro- 
meter, and the standard weights and measures, they are doing a work 
of incalculable benefit to science in general, in this and in other coun- 
tries. At this moment they have in their hands for verification and 
adjustment, 1,000 thermometers, and 50 barometers for the navy of 
the United States, as well as 500 thermometers and 60 barometers for 
our own Board of Trade, the instruments which are supplied in ordi- 
nary commerce being found to be subject to error to an extraordinary 
degree. At the suggestion of Sir John Herschel, they have also 
undertaken, by the photographic process, to secure a daily record of 
the appearance of the sun’s disc, with a view of ascertaining, by a 
comparison of the spots upon its surface, their places, size, and forms 
whether any relation can be established between their variations and 
other phenomena. The Council of the Royal Society has supplied the 
funds, and the instrument is in course of completion. The same 
beautiful invention, which seems likely to promote the interests of 
Science in many branches, at least as much as those of Art, is er- 
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ployed under the able direction of the Committee, and of Mr. Welsh 
the curator, to record, by a self-acting process, something similar to 
that of the anemometer, the variations in the earth’s magnetism. But 
I will not pretend to anticipate the results of the careful and extended 
study of this subject by our able associate, Col. Sabine, who has been 
kind enough to promise that we shall hear them from his own mouth 
in one of our evening meetings. Neither will I anticipate the report 
of my learned and distinguished predecessor in this chair, Mr. Hop- 
kins, on a subject to which he called the attention of the Association 
at its last Meeting, and on which, in conjunction with Mr. Fairburn 
and Mr. Joule, he has been engaged in a series of experiments. I 
allude to the effects of pressure, on the temperature of fusion,—a 
problem of great importance, as bearing on the internal condition of 
our planet. 

A Report of a Committee of the Institute of France, consisting of 
MM. Lionville, Lamé and Elie de Beaumont, on the subject of a theory 
of Earthquakes, has been transmitted to me for the use of the Asso- 
ciation. From a careful discussion of several thousands of these 
phenomena, which have been recorded between the years 1801 and 
1850, and a comparison of the periods at which they occurred with 
the position of the moon in relation to the earth, the learned Professor 
M. Perrey, of Dijon, would infer that earthquakes may possibly be 
the result of an action of attraction exercised by that body on the 
supposed fluid centre of our globe, somewhat similar to that which 
she exercises on the waters of the ocean; and the Report of the Com- 
mittee of the Institute is so far favourable that at their instance the 
Institute have granted funds to enable the learned Professor to con- 
tinue his researches. You will recollect how often the attention of the 
Ass ciation has been drawn to this subject by the observations of Mr. 
Milne and of Mr. Mallet, which latter are still going on; and that the 
accumulating facts are still waiting for a theory to explain them. 


On Geology.—I am sorry for the slightness of my acquaintance 
with so captivating as well as so practical a study. I have nothing to 
report, save that the increasing scarcity of ironstone and coal is driving 
the practical men to have greater respect for a science which enables 
them to form a very sound conjecture where such minerals are likely 
to be found, and to come to something like an absolute certainty as to 
where they are not. When the questions begin to be asked, ‘Is there 
a square mile in all the coal-fields of Britain unoccupied by the 
mines ? ’’—*‘ Of its 5,000 square miles of visible coal tract how much 
remains untouched ? ”—it is time, indeed, to listen to that science 
which has taught us so successfully, in the hands of a Murchison, 
a Phillips, and others, where further resources for the supply of this, 
the life of Britain, is to be found. 

I need hardly tell you of the services which Meteorology may be 
expected to render to practical life, and perhaps there is no better 
instance of the value of the accumulation of facts, though in them- 
selves apparently of small importance, and having apparently little 
connexion with each other. 

What apparently can be less subject to rule and law, even to a pro- 
verb, than the changeful wind and the treacherous wave? Yet even 
here, observation and comparison have done some good work for 
science and for man, and are about todo more. You are all aware 
that the American Government have now for some years, at the 
instance and under the direction of Lieut. Maury, been collecting 
from the mercantile vessels of that nation observations of certain 
phenomena at sea, such as winds, tides, currents and temperature 
of the ocean; and that the results, digested into charts and books, 
have already been the means of adding speed and safety to their 
voyages in an extraordinary degree. 

You are aware that application was made to our Government to co- 
operate in this great work of common benefit to every mercantile 
nation, and that the subject was brought before parliament by one of 
our Vice-Presidents, Lord Wrottesly, in a speech which he has since 
published, and which I would commend to every one’s perusal who 
doubts of the importance of this branch of science to the interests of 
commerce and navigation. You are perhaps not aware that the 
Government has agreed to the proposal, and has created a special 
department for the purpose, in connexion with the Board of Trade, 
placing it under the management of perhaps the one man best fitted 
to carry it out with energy and success, my friend Capt. Fitzroy, one 
not less known on the banks of the Mersey by old associations, than 
on the general fields of maritime science. Conceiving that this was4 
subject of special interest to the place of our present Meeting, and 
that for such an object it was desirable as publicly and as widely as 
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possible to solicit the co-operation of all who are connected with the 
commerce of the country, I have asked Capt. Fitzroy to communi- 
cate to me the present condition of the question; and he has kindly 
furnished me, not officially, with the following memoranda, which, 
with your permission, I will read :— 


*« Memorandum I,—The maritime commerce of nations having spread 
over the world to an unprecedented extent, and competition having 
arrived at such a point that the value of cargoes and the profits of 
enterprise depend more than ever on the length and nature of voyages, 
it has become a question of the greatest importance to determine the 
best tracks for ships to follow, in order to make the quickest as well 
as the safest passages. The employment of steamers in such numbers, 
—the general endeavour to keep as near the direct line between two 
places (the are of a great circle) as the intervening land, currents, and 
winds will allow—and the improvements in navigation, now so preva- 
lent, have caused a demand for more precise and readily available in- 
formation respecting all frequented parts of the oceans. Not only is 
greater accuracy of detail required, but much more concentration and 
arrangement of very valuable, though now scattered, information. 
Besides which, instrumental errors have vitiated too many results, 
and have prevented the greater portion of the meteorological observa- 
tions hitherto made at sea from being considered better than approxi- 
mations. ‘It is one of the chief points of a seaman’s duty,’ said the 
well known Basil Hall, ‘to know where to find a fair wind, and where 
to fall in with a favourable current:’ but, with the means at present 
accessible, the knowledge of such matters can only be acquired by 
years of toil and actual experience, excepting only in the greater 
thoroughfares of the oceans, which are well known. Wind and Current 
Charts have been published of late years, chiefly based on the great 
work of the United States Government, at the suggestion of, and 
superintended by, Lieut. Maury; and by studying such charts and 
directions, navigators have been enabled to shorten their passages 
materially, In many cases as much as one-fourth, in some one-third 
of the distance or time previously employed. Much had been col- 
lected and written about the winds and currents by Rennell, Capper, 
Reid, Redfield, Thom, Piddington, and others; but general attention 
was not attracted to the subject, however important to a maritime 
country, till the publication of Lieut. Maury’s admirable observations 
Encouraged by the practical results obtained, and induced by the just 
arguments of that officer, the principal maritime powers sent duly 
qualified persons to assist at a conference held at Brussels last year 
on the subject of Meteor at sea. The report of that Conference 
was laid before Parliament, and the first direct result of it was a vote 
of money for the purchase of instruments and the discussion of obser- 
vations, All the valuable meteorological data which have been 
collected at the Admiralty, and all that can be obtained elsewhere, 
will be tabulated and discussed in this new department of the Board 
of Trade, in addition to the continually accruing and more exact data 
to be furnished in future. A very large number of ships, chiefly 
American, are now engaged in observations; stimulated by the advice, 
and aided by the documents so liberally furnished by the United 
States Government, at the instance of Lieut. Maury, whose labours 
have been incessant. Not only does that Government offer directions 
and charts gratis to American ships, but also to those of our nation, 
in accordance with certain easy and just conditions. In this country 
the Government, through the Board of Trade, will supply a certain 
number of ships which are going on distant voyages with ‘abstract 
logs’ (or meteorological registers), and instruments gratis, in order to 
assist effectively in carrying out this important national undertaking. 
In the preface to a late edition of Johnston’s ‘Wind and Current 
Charts,’ published last June at Edinburgh, Dr. Buist says,—‘ It has 
been shown that Lieut. Maury’s charts and sailing directions have 
shortened the voyages of American ships by about a third. If the 
voyages of those to and from India were shortened by no more than @ 
tenth, it would secure a saving in freightage alone, of £250,000 an- 
nually. Estimating the freights of vessels trading from Europe with 
distant ports at £20,000,000 a year,—a saving of a tenth would be 
about £2,000,000; and every day that is lost in bringing the arrange- 
ments for the accomplishment of this into operation occasions a sacri- 
fice to the shipping interest of about £6,000, without taking any 
account of the war navies of the world,’ It is obvious that, by making 
& passage in less time, there is not only a saving of expense to the 
merchant, the ship-owner, and the insurer, but a great diminution of 
the risk from fatal maladies,—as, instead of losing time, if not lives, 
in unhealthy localities, heavy rains, or calms with oppressive heat, a 
ship properly navigated may be speeding on her way under favourable 
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circumstances. There is no reason of any insuperable nature why 
every part of the sea should not be known as well as the land, if not 
indeed better than the land, generally speaking, because moré ac- 
cessible and less varied in character. Changes in the atmosphere, 
over the ocean as well as on the land, are so intimately connected 
with electrical agency (of course including magnetism), that all sea- 
men are interested in such matters,—and the facts which they register 
become valuable to philosophers. Meteorological information collected 
at the Board of Trade will be discussed with the two-fold object in 
view—of aiding navigators, or making navigation easier, as well as 
more certain,—and a ing a collection of accurate and well-digested 
observations fcr the future use of men of science. 


‘* Memorandum II.—As soon as the estimate fcr meteorological ex- 
penses had passed, steps were taken to organise a new branch depart- 
ment at the Board of Trade. On the 1st of August, Captain Fitzroy 
was appointed to execute the duties of this new office, referring to Dr. 
Lyon Playfair, of the department of science and art, and to Admiral 
Beechey, of the marine department, for such assistance as they could 
render. As soon as registers and instruments are ready, and an office 
prepared, Captain Fitzroy will be assisted by four or five persons, whose 
duties he will superintend. It is expected that several ships will be 
supplied with ‘abstract logs’ (meteorological registers) and instru- 
ments in October, and that the office will be in full work next Novem- 
ber. The Admiralty have ordered all the records in the Hydrographical 
Office to be placed at the disposal of the Board of Trade for a sufficient 
time. All other documents to which Government has access will be 
similarly available ; and the archives of the India House may likewise 
be searched. There will be no want of materials, though not such as 
would have been obtained by using better instruments on a systematic 
plan. Captain Fitzroy ventures to think that the documents hitherto 
published by Lieutenant Maury present too much detail to the sea- 
man’s eye; that they have not been adequately condensed ; and there- 
fore are not, practically; so useful as is generally supposed. His In- 
structions, or Sailing Directions (the real condensed results of his ela- 
borate and indefatigable researches), have effected the actual benefits 
obtained by mariners. Reflecting on this evil, which increasing in- 
formation would not tend to diminish, Captain Fitzroy proposes to 
collect all data, reduced and meaned (or averaged) in a number of 
conveniently arranged tabular books, from which, at a subsequent 
period, diagrams, charts, and ‘ meteorological dictionaries,’ or records, 
will be compiled, so that, by turning to the latitude and longitude, all 
information about that locality may be obtained at once, and distinctly.” 


I cannot doubt that the spirited merchants and shipowners of England 
will not be slow to follow the example of their brethren in the United 
States, and will lend their heartiest assistance to'a work so useful. 
Great facilities will be afforded them in the way of instruments of tested 
accuracy ; and the increasing number of scientific seamen, which is 
resulting from the local institutions of education, and the system of ex- 
amination of masters and mates for certificates, will furnish them with 
observers in every part of the ocean, fit to be intrusted with such in- 
struments and skilful in their use. Let not the practical man think 
lightly of such matters when he is reminded of the great services of 
the barometer in forewarning of the coming storm, that the ascertained 
temperature of the sea which his ship is traversing, will inform her 
master whether he is engaged in one current or another, and announce 
to him the approach of the dangerous iceberg, when it is not discover- 
able by any other means. 

I will now, with your permission, proceed to the consideration of 
some other departments of our work, such as geography, ethnography, 
and statistics, which are more connected with my own pursuits, which, 
affected as they are by the character of man, the uncertainties of his 
will, and the accidents of his physical and moral nature, and thus being 
less the subjects of direct and pure experiment, seem at first sight to 
be hardly reducible to those fixed laws which it is the object of science 
to investigate and ascertain. For these reasons, indeed, among others, 
these branches of study formed at first no part of the scheme of the 
British Association, and there was some doubt about their subsequent 
admission. 

Nevertheless, I rejoice that they were so admitted. The apprehen- 
sion that they must introduce the spirit of party into our proceedings 
has been most honourably disappointed ; and as one, who, in the capa- 
city of a member of the Legislature, has to act from time to time on 
the subject of some of their inquiries, I cannot but express my grati- 
tude for the assistance which they have afforded, both by in ing 
and forming the public mind on many important questions ; and above 
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all, for the lesson they have taught on the importance of testing every 
theory by a patient collection and impartial discussion of the facts ; in 
a word, for having imported the spirit of science into what, in the 
largest sense of the word, may be called politics, instead of importing 
the spirit of politics, in its narrower sense, into science. 

What is more importent than to rescue questions of this nature, 
such as Finance and Political economy, for instance, in some degree 
at least, from the domain of party contention? And how can we 
better contribute to that desirable result, than by discussing the care- 
fully collected facts in a scientific spirit on an arena within which no 
party spirit is excited, no party allegiance is acknowledged, no party 
victory has to be lost or won, and when men are at liberty to convince 
or be convinced without risking a charge of treachery or a change of 
ministry as the consequence? But, in fact, these studies could not 
fairly have been excluded from our peripatetic university of science. 

Who shall separate Political altogether from the influences of Phy- 
sical Geography, or Ethnology from Physiology, or the destinies of 
man upon this globe from the study of his physical nature? By its 
employment of the doctrine of probabilities, one branch of statistics is 
brought into immediate contact with the higher mathematics, and the 
actuary is thus enabled to extract certainty in the gross out of uncer- 
tainty in the detail, and to provide man with the means of securing 
himself against some of the worst contingencies to which his life and 
property are exposed. In fact, statistics themselves are the introduc- 
tion of the principle of induction into the investigation of the affairs of 
human life ;—an operation which requires the exercise of at least the 
same philosophical qualities as other sciences. It is not enough in 
any case merely to collect facts and reduce them into a tabular form. 
They must be analyzed as well as compared ; the accompanying cir- 
cumstances must be studied (which is more difficult in moral than in 
material investigations), that we may be sure that we are (that is to 
say, in reality calling the same things by the same names) treating of 
the same facts under the same circumstances; and all disturbing 
influences must be carefully eliminated before any such pure experi- 
ment can be got at as can fairly be consivered to have established a 
satisfactory conclusion. In some cases this is easier than in others. In 
regard to the probabilities of life or health, for instance, there are, at 
least, no passions or prejudices, no private interests at work, to inter- 
fere with the faithful accumulation of the facts, and if they be nu- 
merous enough, it might be supposed that their number would be a 
sufficient protection against the effect of any partial disturbances. 
But even here, caution, and special, as well as extensive knowledge, 
are required. There are disturbing influences even here,—habits of 
life, nature of employment, immigration or emmigration, ignorance or 
mis-statement of age, local epidemics, &c., which leave sources of 
error, in even the most extended investigations. Still results are 
attained, errors are more and more carefully watched against, and 
allowed for, or excluded, and more and more of certainty is gradually 
introduced. And here I should not omitto notice the valuable services 
of the Society of Actuaries, not long ago established, and who are re- 
presented in our statistical section. They discuss all questions to which 
the science of probability can be applied ; and that circle is constantly 
extending—assurance in all its branches, annuities, reversionary inter- 
ests, the laws of population, mortality, and sickness; they publish 
transactions; and what is of the greatestimportance in this, as indeed 
in any branch of inductive science, they hold an extensive correspond- 
ence with foreign countries. In fact, they are doing for the contin- 
gencies of human life, and for materials apparently as uncertain, some- 
thing like what meteorology is doing for the winds and waves. 


What shall I say to the statistics of crime, of education, of pauper- 
ism, of charity, at once and reciprocally the effect and the cause of that 
increasing attention to the condition of the people, which so favorably 
distinguishes the presentage? Who can look at the mere surface of 
society, transparently betraying the abysses which yawn beneath, and 
not desire to know something of their secrets, to throw in the moral 
drag, and to bring to the light of day some of the phenomena, the 
monstrous forms of misery and vice which it holds within its dark re- 
cesses ? and who can look at these things, no longer matter of conjec- 
ture, but ascertained, classed, and tabled, without having the desire 
awakened or strengthened to do something towards remedying the 
evils thus revealed, and without feeling himself guided and assisted 
towards a remedy? Yet here, more than in other cases, should a man 


himself; here should he guard himself against hasty conclu- 
sions, drawn from the first appearance of the results; for here are dis- 
turbing influences most busily at work, not only from without, but 
from within—not only in the nature of the facts 
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feelings, passions, prejudices, habits, and moral constitution of the ob- 
server. 

Still, the tabling of the facts is of infinite importance. If they dis- 
turb, as they are sure to do, some feeling, some prejudice, some theory, 
conviction, it will be felt, that anyhow the facts have to be accounted 
for; further investigation will follow; and if it appear that no correc- 
tion is required, the truth will be established, and the hostile theory 
will, sooner or later, give way and disappear. In these thingsit is, of 
course, more than usually important that the facts to be selected for 
collection should be such as are, in their own nature, and under the 
circumstances, likely to be ascertained correctly, and that the business 
of collection should be in the hands of those who have no bias to do it 
otherwise that fairly, no interest in the result: and this was, I be- 
lieve, kept studiously in view by those who had the management of our 
great statistical work, the recent Census of our own country, which 
we are still studying ; but, whether they were successful or not, in 
this respect, has already become matter of discussion. 


The work itself is, doubtless, one of the greatest monuments that 
has ever been presented to a nationi as a record of its own constituent 
elements and condition; compiled and commented on with singular 
industry, judgment, acuteness 3nd impartiality,—the Domesday-book 
of the people of England, as the zreat volume of the Conqueror was of 
its surface. 

Nor can I, while speaking of statistics, avoid referring to the Sta- 
tistical Congress which took place at Brussels, about this time last 
year; which had mainly for its object to produce uniformity among 
different nations in the selection of the facts which they should record, 
and in the manner of recording them; without which, indeed, no sa- 
tisfactory comparisons can be established, no results can safely be 
deduced. To bring about such an uniformity absolutely is, I am 
afraid, hopeless ; inasmuch as the grounds of difference are, in many 
cases, so deeply imbedded in the laws, the institutions, and the habits 
of the different countries, that no hammer of the statist is likely to re- 
move them. 


To understand, however, the points of difference, even if they are 
not removed, is, in itself, one great step towards the object. It at 
least prevents false conclusions, if it does not fully provide the means 
of establishing the true ones. It gets rid of sources of error, even if 
it fail of giving the full means of ascertaining truth. Take, for instance, 
the case of criminal statistics. We wish to ascertain the comparative 
prevalence of different crimes, either at different times or in different 
countries. For this purpose must we not know under what heads the 
jurists and statists of the times or countries to be compared array the 
various offences which are recorded; with what amounts of penalty 
they were visited; and with what rigour, from time to time, the penal- 
ties were enforced ? 

That which is called manslaughter in one country, and assassination 
in another, is called murder in a third. That which in one country is 
punished with death, in another is visited by imprisonment. The 
bankruptcy which in one country is a crime, in another is a civil offence. 
The juvenile offences which in one country are punished by imprison- 
ment, and swell the criminal calendar, in another are treated, as they 
should in many cases be, only as a subject of compassion and correc- 
tion,—take no place in the criminal calendar at all. 


Indeed, it is one of the difficulties which beset a large proportion of 
these investigations, whether into morals, health, education, or legis- 
lation, and which must always distinguish them from those which deal 
either with matter or defined abstractions, that, in using the same 
terms, we are often uncertain whether we mean the same thing; 
whether, in fact, when we are using the same denominations the same 
weights and measures are really employed. Such conferences, however, 
as those of Brussels tend much to limit the extent of error. 

Among the objects which may best occupy the attention of the 
Statistical Section, at the present moment, will be the discussion of a 
decimal coinage, and the statistics of agricultural produce. It is im- 
portant in regard to both, that by previous sifting and discussion not 
only the best conclusions should be arrived at, but the subject should 
be so familiarized to general apprehension as to secure the widest co- 
operation. In regard to a change in the coinage, the interests and 
feelings of the lower classes must be especially consulted; and, with 
this view, without expressing any ultimate opinion, I would recom- 
mend to those who are considering the question, the perusal of a 
pamphlet, full of important matter, by the late Mr. Laurie, the work 


emselves, but in thgg of the last hours of a man of eminent knowledge and virtue, which he 
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had hoped to be able to communicate in person, as a paper, to the 
present Meeting. With regard to the statistics of agriculture, the 
main object is to procure such knowledge of the facts as shall guide 
the operations of the consumer and the merchant. I would suggest 
that they should be taken and published at two periods of the year, 
once in the spring, recording the extent of soil devoted to each kind 
of grain,—a fact easily ascertained ; the sécond time as soon as the 
harvest is concluded,—announcing the amount of the crop, as ascer- 
tained on several specimen fields under different circumstances of soil and 
climate, and applying it in due proportion as a multiple to the acreage 
already published. A really accurate census of the harvest is, I be- 
lieve, impracticable, at least within the period which would alone 
make it valuable for present use; and the approximation which I have 
suggested would, I conceive, be adequate to the purpose. 


In regard to Geography and Ethnography, there are few sections, 
I believe, which have more general interest, and none, I imagine, 
which would be more attractive here,—where every new discovery is 
connected with the material interests of the place, a new source of 
raw material, or a new destination for finished work ; and where 
every new communication, established and reported, is another channel 
for the extension of that commerce, which, bursting from the channels 
of the Mersey, permeates and percolates every creek and cranny of 
the known world. 

The great navigations which are opening up the heart of the South 
American continent, by the Paraguay, the Amazons, and the Orinoco; 
that are traversing and uniting the colonies of Victoria and South 
Australia by the river Murray; the projected exploration of North 
Australia, which, I am sorry to say, is as yet only a project, and may 
require some of the fostering warmth of the Association to bring it 
into actual existence; the wonderful discoveries in South Africa, by 
Livingston and Anderson—(I am happy to say that Mr. Anderson is 
here to tell his own story),—and the explorations of central Africa, 
by Barth and Vogel; the pictures given us by Capt Erskine and 
others of the condition of the islaziders of the South Pacific, passing in 
every stage of transition from the lewest barbarism to a fitness for the 
highest European and Christian culture, these, and a hundred other 
topics, awaken an ever new interest in the~mjnd of the philosopher 
and statesman, in the feelings of the Christian Yd the lover of his 
kind. What new fields for science! What new opportunities for 
wealth and power! What new openings for good! How important 
that those who issue-from this great emporium of modern commerce— 
this more than Tyre of modern times—should know how to turn them 
to advantage! Surely your periodical visits here, with their kindling, 
stimulating—I was going to say infections—influences are no mean 
instrument for such a purpose. 

It cannot be for nothing that the heroes of every branch of science 
are assembled from many countries within these walls, and are brought 
into personal contact with the most enterprising and public-spirited 
of our merchants; that, in the language of my distinguished prede- 
cessor in this chair, slightly adapted, ‘the counting-house is thus 
brought into juxtaposition with the laboratory and the study.” Com- 
merce will more than ever be auxiliary to science—and science more 
than ever the helpmate of commerce—and a still further impulse will 
be given to those beneficial influences, which, in spite of some painful, 
though necessary interruption, occasioned by our present state of war, 
a good Providence is so visibly extending over the whole habitable 
globe. 

It is happily becoming every year less and less necessary to press 
these things on public notice. In an age of gas and steam—of steam- 
engines and steamboats—of railroads, and telegraphs, and photo- 
graphs—the importance of science is no longer questioned. It is a 
truism—a commonplace. We are far from the foundation days of the 
Royal Society,—when, in spite of the example of the monarch, their 
proceedings were the ridicule of the Court; and even the immortal 
Butler thought the labours of a Wallis, a Sydenham, a Harvey, a 
Hooke, or a Newton, fit subjects for his wit. . 


It is still, however, worth inquiring whether sufficient facilities for 
education in science exist or are in progress in our country; and 
whether Government and other important bodies provide sufficient 
encouragement and reward for its prosecution. 

Now, in regard to the former, there can be no doubt that, until a 
very late period, the assistances to scientific education furnished in 
this country, either by educational institutions or the State, were very 
slight, and totally unworthy of the object or the nation. Look at the 
lower schools: until very lately nothing but reading and writing, and 
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hardly that, was ever offered to the labouring classes. Look at the 
grammar schools: they were limited to the acquisition of a small 
modicum of Greek and Latin, often not even of arithmetic. The 
middle classes of society, those who did not send their children to the 
Universities, had no opportunity of acquiring any, the slightest, 
knowledge of science, whether practical or abstract, from the untested, 
ill-respected teachers in private commercial schools, or from the 
casual visit of an itinerant lecturer with his travelling apparatus. 
But what did the Universities? My own University, Oxford, to which 
I acknowledge in other respects the highest obligations, did little for 
physical science. True, that the study of Mathematics, as an exer- 
cise and training of the understanding, received its honours there, 
though the genius of the place has never yet been favourable to the 
pursuit. True, that until comparatively a recent period, the honours 
of the sister University were exclusively, or nearly so, confined to the 
same science; and that the school of Newton has seldom been without 
names not unworthy of such a founder. But even there the Mathe- 
matics were still too exclusively regarded as a mere training of the 
understanding, and not as an instrument for the discovery of further 
truth; and the fair tree of science, planted within the academic courts, 
though healthy and vigorous, was somewhat barren of fresh fruit. 
Such as it had been in the time of Newton, such, in a great degree, 
for a century and a half, at least, it remained. But to other than 
mathematical science, I believe I may say at either University en- 
couragement there was little or none. If now and then a professor 
was to be found whose title promised something of the kind, on ap- 
proaching him you would find that his existence was little more than 
nominal; that his courses were not frequented, even if they were 
offered,—or if at all only by those who were considered rather 
as the idle men; because success in them was not only no ad- 
vantage in the University career, but, by the time which they 
abstracted from the rewarded studies, was a positive loss and 
obstruction in the way of the honours and emoluments of the 
place. So that it might fairly be said, that if any advance was 
made in such sciences, at least in the Universities of England, it was 
rather in spite of than by reason of the system pursued in those other- 
wise useful, noble and magnificent institutions. In Scotland, indeed, 
the extended study of medicine, connected as it is with so many other 
branches of science, together with the less amount of artificial forcing 
into other studies, led naturally to the pursuit of physical science, and 
a Black and a Gregory, a Leslie, and a Playfair had no rival contem- 
porary names at Oxford and Cambridge. The names of a Whewell 
and a Herschel, an Airy, a Challis, and a Sedgwick, of a Powell and a 
Daubeny, and a Buckland,—alas that he is only a name now—would 
forbid the assertion in regard to more recent times. But what, mean- 
while, was the State doing? That State which, with its limited popu- 
lation and territory, depends not upon the number of its people, but 
upon the individual value of each man,—not upon the number of its 
acres, but upon their skilful cultivation,—not even upon the resources 
of its surface, however well devoloped, but upon the mines which lurk 
beneath it,—not even upon its mines but upon all the various and 
varying manufactures, which these mines give extraordinary facilities 
for carrying on; not even on these manufactures, but on the extended 
commerce and navigation, which are necessary to provide the materials 
to draw them forth from the remotest corners of the earth, and to send 
them back with speed, safety and economy, in another form and com- 
bination, often to the very spots from which they were derived ;—in & 
word dependent for the full development of its agriculture, its mining 
industry, its manufactures and its commerce, upon the widest exten- 
sion and the fullest cultivation of Chemistry, of Natural History, of 
Mineralogy, of Geology, of Astronomy, of Meteorology and Mechanics. 
What did the State do for these things? Why, absolutely nothing. 
There was for a time a Board of Longitude, which instead of enlarging 
and improving, it abolished; a Board of Agriculture, which it dropped ; 
a School of Naval Architecture, which, at the bidding of a narrow 
economy, and at the instance of practical men, it abolished when the 
fruits were ripening; a School of Naval Instruction, at Portsmouth, 
which it dropped. Here and there still survives a grant from the 
bounty of an individual monarch, grudgingly adopted by the State,— 
of £10 for a Professor of Natural Philosophy at Aberdeen, or 50 
guineas for a similar Professor at St. Andrews, or £150 to one at 
Glasgow, or £30 to one at Edinburgh, and more recently, grants of 
£100 a year each to four or five Professors in each of the old Univer- 
sities of England. This is, as far as I can discover, all that the mag- 
nificent State of Britian did, until recently, for that Science on which 
her wealth,—and if her wealth, her power,—and if her power her y 

existence,—is dependent. True, one advantage we have enjoyed, 
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which is indeed worth all the organized instruction in the world which 
despotism could offer,—‘‘ although no science fairly worth the seven,” 
—we have enjoyed security for life and property; the free exercise of 
thought and action; religion, which does not chain the energies of 
mind and character, but stimulates and exercises, while it regulates 
and directs them ; and though last, not least, a country to be proud of, 
and to be fond of, and which every one desires to bequeath to his 
posterity better, more beautiful, and stronger, than he found it. And 
it is by reason of this indirect influence on national character, that, in 
spite of the more than want of encouragement of science of which our 
Government has been guilty, England has yet to boast of an array of 
men of science, of workers and discoverers, if not always of teachers, 
such as she need not be ashamed to show by the side of any other 
country, whatever stimulants or encouragements its Government may 
have supplied. 


But because so much has been done by the spontaneous vigor of the 
people’s character and of their political and religious institutions, with- 
out special assistance or encouragement, does it follow that still more 
would not be done with those aids? Such, happily, is not the opinion 
of the present day—not the opinion of the legislature—not that of the 
Universities themselves. We do not believe that such difficulties are 
an advantage even to the vigour of the plant, still less to its extended 
propagation; and accordingly, individuals, colleges, and, 1 hope, Go- 
vernments, are now heartily and honestly engaged in repairing the de- 
fect of centuries, and not only in promoting the general development 
of intellect, but especially in directing it to the fields of science. And, 
happily, the facilities for the purpose already at hand are enormous. 
The Chancellor of the Exchequer need not apprehend excessive de- 
mands upon his treasury to meet -the case; though, if they were ne- 
cessary, I believe he is too sensible a man to withhold them; but such 
demands are not required. The encouragements and assistances 
already given by the State to the education of the people, in various 
shapes; the superior class of trained and examined teachers, who are 
spreading over the land, and whose training has in no small degree 
been in physical science ; the books provided for early education by 
our societies and by individual enterprise having the same character ; 
the every-day more and more acknowledged connexion between agri- 
culture and science, showing itself in such papers as enrich the pages 
of the Journal of the Royal Agricultural Society; the establishment 
of the department of science, with its school of mines, under the Board 
of Trade; the improvement which is to be expected, under the 
action of the charity commissioners, in the system of our old gram- 
mar schools ; the spontaneous action of our old Universities, not super- 
seded, but facilitated and stimulated by parliamentary interposition. 
These and such like changes, which are taking place, partly within 
the bosom of society itself, and partly by the action of Government, 
will shortly provide such means of scientific education, although not 
systematised with the exactness of continental organisation, as will, 
after our rough English fashion, adequately provide for all our wants 
in that respect, and give us no cause to lament over any considerable 
deficiencies in practical result. 


But will there be encouragements to make use of these facilities ? 
Are there rewards in prospect, whether of direct emolument or social 
consideration, which will induce men ‘‘to wear out nights, and live 
laborious days,” in a service which has hitherto, in the world’s eye at 
least, appeared often to be ill requit:d? Now, the real stimulant to 
science has at all times been the delights of the pursuit itself, and the 
consciousness of the great services rendered to humanity by every con- 
quest within the domain of truth; but still these questions may fairly 
demand an answer. To the questions of pecuniary rewards I will 
presently advert, they have certainly been miserably inadequate ; but 
in regard to social consideration, I think there has existed some mis- 
understanding. It has been often asserted, and made the subject of 
lamentation or complaint, that men of sciencedo not enjoy in this free 
country, the consideration which they do in some countries less favored 
otherwise in their institutions than ourselves. Now, if by this it is in- 
tended to express, that men of science are notmade Knights of the Garter 
or Peers of Parliament—that they are not often met with in the haunts 
of wealth and fashion—that they are not called into the councils of 
their Sovereign, or sent to represent her in foreign Courts, I admit the 
fact; but, then, I doubt whether these are the natural or fitting ob- 
jects of ambition to the scientific man; andif it is intended by the as- 
sertion that they are not, as a class of individuals, appreciated by their 
fellow-citizens for their genius and honored for their services, I cannot 
so fully admit the fact. I would ask any of those whose presence 
adorns is meeting, do they not find that their names are a passport 
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into any society, the proudest of the land? Whose doors, that are 
worth entering, are not open to them? There are certain advantages, 
superficially considered, which will always belong to mere wealth or 
power; but are they such as the lover of science can bring himself to 
envy or desire? Wherever he is known, he is honoured—witness in 
themselves the meetings of this great Association, and of other kindred 
bodies, who visit, from time to time, different quarters of our land; 
where is their presence not hailed, not struggled for? Where is it not 
the endeavour of rank and wealth on every such occasion to do honour 
to itself by showing honour generally and personally to those who, by 
their successful pursuit of science, have done honour to our own or 
foreign lands? If, indeed, there be anything yet wanting in this 
respect, either in our people or our Government, the progress of 
education in science, to which I have before alluded, will soon supply 
it when the various classes of our population, in their schools, their 
mechanics’ institutes, and, not least, in their colleges, are themselves 
less ignorant of science; when they have learnt to appreciate its 
value by personal acquaintance with its truths, there is no fear that 
those at whose feet they have sat—whose names are familiar to them 
in association with so valuable an acquisition—will not receive all due 
honour and regard. Whether, or to what extent, the result will be a 
greater association of science with political position, and how far such 
association would be advantageous to either politics or science is 
another question. The experience of foreign countries on this head 
can hardly be held to be quite satisfactory. Iam not sure that their 
men of science have been very successful politicians, or that science 
itself has profited by the union. Public life, more than science, is a 
jealous mistress, and does not well tolerate a known devotion to any 
other pursuit. It has besides a science of its own, essential to it, 
especially in a free country,—the knowledge of men; and this is not 
always the special gift of men of science, who deal less with men than 
with things and thoughts; and I am not sure that the qualities which 
fit a man for success in the one pursuit, are peculiarly advantageous 
to him in the other. This, however, is certain,—that those who admin- 
ister the affairs of this country ought at least (I do not think as yet 
they do) to know enough of science to appreciate its value, and to be 
acquainted with its wants and with its bearings upon the interests of 
society ; but such knowledge, I cannot doubt, will soon become the 
common apanage of all well-educated men; and when it is so, as I said 
before, whatever, either in the position of science, or of men of science, 
is still wanting, will soon be supplied. 





To accelerate, however, this process, I would gladly see a more 
direct communication established between the organs of power and 
scientific bodies. Something in this respect has already been done by 
the Parliamentary Committee of this Association, and the results have 
been already seen in the increased attention of Parliament and Govern- 
ment to scientific objects. Still, however, in regard to science, I must 
admit that there is one great deficiency. For often may it be said of 
science, as it was said satirically of virtue by the poet, laudatur et 
alget,—It is praised and starves. The manof science may not desire 
to live luxuriously; he may not, nor ought he, desire to rival his 
neighbours in the follies of equipage and ostentation, which are often 
indeed, rather imposed by the customs of society than an advantage 
or even a gratification to the parties themselves; but he must live, and 
for the sake of science itself he ought to be able to live, free from those 
anxious cares for the present, and the future, or from the calls of 
profession, which often beset and burden his laborious career. Why 
was.our Dalton compelled to waste the powers of such an intelleet on 
private teaching? As a teacher, a physician, or a clergyman, or more 
rarely as a partner in a profitable patent, such a man may earn a com- 
petence, and give to science the hours which can be spared from his 
other avocations; and it is indeed astonishing what results have been 
the produce of these blessings of a laborious life,—these leisure hours, 
if so they may be called, of men who are engaged in arduous duties of 
another kind. But this ought not to be; and it will not long be, I am 
confident. It must give way before the extended cultivation of science 
itself. The means of occupation in connexion with our schools and 
our colleges, and our examinations, will increase; and I cannot but 
hope that a grateful country will insist upon her benefactors in science 
receiving a more liberal share of her bounty than has hitherto been 
allotted them. If I recollect right, out of the £1,200 which are 
annually appropiated in pensions to the successful cultivators of 
science, literature and art, a poor pension of £50 is all that last year 
fell to the lot of science; and in former years the disproportion has 
often been little less remarkable. I do not grudge their share to Litera- 
ture and Art; but I confess I cannot but consider that the labours of 
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Science are at least of equal value to a nation’s welfare; that they 
have at !east an equal claim upon her gratitude, and I am sure that 
they stand in no less need of encouragement and support. 

Nor have I any fear that the study of Science should ever become too 
exclusive, that is, should make us too material, that it should overgrow 
and smother those more ethical, more elevating influences which are 
supposed to grow from the pursuit of Literature and Art. 

In the first place, the demands of Science upon the patient and 
laborious exercise of thought are too heavy, too severe, to make it 
likely that it should ever become the favorite study of the many. In 
Art and Literature, the mind of the student is often comparatively 
passive, in a state of almost passive enjoyment of the banquet prepared 
for him by others; in those of Science the student must work hard for 
his intellectual fare. He cannot throw up his oars, 

And let his little bark, attendant sail, 

Pursue the triumph and partake the gale, 
but he must tug at the oar himself, and take his full share in the 
labour by which his progress is to be made. 

Nor, indeed, when I read the works of a Whewell, and a Herschel, 
and a Brewster, a Hugh Miller, or a Sedgwick, and a hundred others 
the glory of our days, can I see any reason for apprehending that the 
study of Science deprives the mind of imagination, the style of grace 
and beauty, or the character of its moral and religious tone, its eleva- 
tion and refinement. 

And, now, ladies and gentlemen, I have done. Once more assuming 
for a moment the character of a representative of this great town, I 
welcome you, the British Association, a second time to Liverpool. Itis 
right that you and Liverpool should have frequent meetings, and should 
cultivate an intimate acquaintance. There is no place which can do 
more for science if she pleases; none has opportunities so extensive of 
becoming, by her ships and commercial agencies, by her enterprising 
spirit and connexion with every soil and climate, the missionary of 
science,—perhaps I should rather say, the importer of the raw material 
of facts and observations,—the exporter of the manufactured results 
arising from their scientific discussion. Ther? is no town which owes 
more to science. Without science can her vessels stir without danger 
out of sight of land, or walk the waters independent of wind or tide ? 
Without science would they have docks to shelter them, railroads to 
bring their produce to their docks, telegraphs to announce their move- 
ments, manufactures to freight them to distant lands? I do not 
believe that Liverpool is insensible to her obligations. This magnificent 
reception is one evidence of the feeling,—but a still better is to be 
found in her liberal support to such institutions as the Public Libra- 
ries and Museums, as her Collegiate Institution, and above all, to her 
magnificent Observatory. 

Again I welcome the British Association for the Advancement of 
Science to the walls of Liverpool, fully assured as I am of the great 
benefits, direct and indirect, which their presence will confer upon the 
town, and of the deep sense which, I know the inhabitants entertain 
of the honour conferred upon them by this repeated visit. 





Fate of Sir John Franklin. 


DR. RAE’S LETTER TO SIR GEORGE SIMPSON. 


York Factory, 4th August, 1854. 


My Dear Sim Georce,—Your several letters, public and private, 
of dates 15th June, and 1st December, 1853, and 13th and 16th June, 
1854, were handed me on the 28th ultimo, on my reaching Churchill, 
and I rejoiced to learn that your health had benefited so much by 
your visit to the north. 

Let me now allude to the Expedition affairs, I arrived here on the 3Ist 
ult. with my small party, in excellent health, but lam sorry to say 
without having effected our object. At the same time, information 
has been obtained and articles purchased from the natives, which 
places the fate of a portion, if not all of the then survivors of Sir 
John Franklin’s miserable party beyond a doubt—a fate the most de- 
plorable—Death from starvation, after having had recourse to 
cannibalism as a means of prolonging life. 

I reached my old quarters at Repulse Bay, on the 15th August, and 
preparations were immediately commenced for wintering. On the Ist 
September I explained to the men our position, the stock of provisions 
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we had on hand, (not more than 3 months rations), and the prospects 
we had of getting more, &c., &c., pointing out all the danger. and 
difficulty of our position. All readily volunteered to remain, and our 
exertions to collect food and fuel went on with unabated energy. By 
the end of September, 109 deer, 4 musk ox, 53 brace of Ptarmigan, 
and one seal had been shot, and the nets produced 190 salmon. 

Of the larger animals above enumerated, 49 deer and the musk ox 
were shot by myself, 21 deer by Mistegan, (the deer hunter), 14 by 
one of the men, 9 by Ouligbuck and 16 by the other four men, The 
migration of the deer terminated about the middle of October, and 25 
animals were added to our stock. 


On the 28th of October, the snow being sufficiently hard for building, 
we were happy to exchange our cold tents for the more comfortable 
shelter of the snowhouses. The winter was very severe, but the 
temperature in our snow-huts was never so low as in my winter 
quarters of 1846-7. Up to the 12th January we had nets set under 
the ice in the lakes, the nets were taken up on that date as they 
produced nothing. 


On the 31st of March my spring journey commenced, but in conse- 
quence of gales of winds, deep and soft snow, and foggy weather, we 
made but very little progress. We did not enter Pelly Bay until the 
17th. At this place we met with Esquimaux, one of whom, on bein 
asked if he ever saw white people, replied in the negative, but sai 
that a large party, (at least 40 persons) had perished from want of 
food, some 10 or 12 days’ journey to the westward. The substance of 
the information, obtained at various times and from various sources, 
was as follows :— 


In the spring, four winters past, (spring, 1850) a party of white 
men, amounting to about forty, were seen travelling southward over 
the ice, and dragging a boat with them, ‘by some Esquimaux who 
were killing seals on the north shore of King William’s Land, which is 
a large island named Kei-ik-tak, by the Esquimaux. None of the 
party could speak the native language intelligibly, but, by signs the 
natives were made to understand that their ships or ship had been 
crushed by ice, and that the ‘‘ whites” were now going to where they 
expected to find deer to shoot. From the appearance of the men, all 
of whom, except one officer, (chief), looked thin, they were then supposed 
to be getting short of provisions, and they purchased a small seal from 
the natives. 


At a later date, the same season, but previous to the disruption of 
the ice, the bodies of about thirty white persons were discovered on 
the continent, and five on an island near it, about along days’ journey, 
(say 35 or 40 miles) to the N. W. of a large stream, which can be no 
other than Back’s Great Fish River, (named by the Esquimaux, Out- 
koo-hi-ca-lik), as its description, and that of the low shore in the 
neighbourhood of Point Ogle and Montreal Island agree exactly with 
that of Sir George Back. Some of the bodies had been buried, 
(probably those of the first victims of famine), some were in a tent or 
tents, others under a boat that had been turned over to form a shelter, 
and several lay scattered about in different directions. Of those 
found on an island one was supposed to be an officer, as he hada tele- 
scope strapped over his shoulder and his double-barrelled gun lay 
underneath him. 


From the mutilated state of many of the corpses, and the contents 
of the kettles, it is evident that our miserable countrymen had been 
driven to the last resource—cannibalism—as a means of prolonging 
life. 

There appears to have been an abundant stock of ammunition, as the 
powder was emptied in a heap on the ground by the natives, out of the 
kegs or cases containing it, and a quantity of ball and shot was 
found below high water mark, having been left on the ice close to the 
beach. There must have been a number of watches, telescopes, com- 
passes, guns, (several double-barrelled) &c., all of which appear to 
have been broken up, as I saw pieces of these different articles with 
the Esquimaux, and together with some silver spoons and forks, 
purchased as many as I could obtain. A list of the most important of 
these I inclose, with a rough pen-and-ink-sketch of the events, and 
initials on the forks and spoons. The articles themselves shall be 
handed over to the Secretary of the Hon. Hudson’s Bay Company 
on my arrival in London. - 


None of the Esquimaux with whom I conversed had seen the 
‘‘ whites,” nor had they ever been at the place where the dead were 
found, but had their information from those who had been there, and 
those who had seen the party when alive. 
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From the head of Pelly Bay,—which isa bay spite of Sir H. Beaufort’s 
opinion to the contrary.—I crossed 60 miles of land in a westerly 
_ direction, traced the west shore from Castor and Pollux River to Cape 
Porter of Sir James Ross, and I could have got within 30 or 40 miles 
of Bellot Strait, but I thought it useless proceeding further as I could 
not complete the whole. 


Never in my former Arctic journeys had I met with such an accu- 
mulation of obstacles. Fogs, storms, rough ice, and deep snow we 
had to fight against. On one occasion we were 4} days unable to get 
a glimpse of the sun, or even to make out his position in the heavens. 
This, on a level coast, where the compass was of little or no use, Was 
perplexing in the extreme. 


The weather was much finer on our return journey than when 
outwards bound, and our loads being lighter, our days’ marches were 
nearly double the distance, and we arrived at Repulse Bay on the 26th 
May, without accident, except in one instance, in which one of the 
party lost a toe from a frost bite. 


The commencement of spring was very fine, but June and July were 
colder. We were unable to get out of the bay until the 6th of August. 


Our progress along the coast as far as Cape Fullerton, was much 
impeded by ice; but on getting to the southward of the cape we had 
clear water, and saw no ice afterwards. 

The conduct of the men, I am happy to say, was, generally speaking, 
good: and we had nota single case of sickness all the time of our 
absence. 

Being anixous to send this to Red River by the first boats, I write 
in haste and briefly, but shall have the pleasure of sending a more 
detailed account by some future opportunity. 

With the utmost respect, 
I have the honour to be, 
Your very obedient servant, 


JOHN RAE. 


LIST ENCLOSED IN DR. RAE’S LETTER. 
CRESTS. 


No. 1—Head of (apparently) a Walrus or Sca-horse, with dragon’s 
win 

No. 2—A Griffin, with wings and forked tongue and tail. 

No. 3—A Griffin’s head with wings. 

No. 4—A Dove with olive branch in its bill, 
with the motto, Spero meliora. 

No. 5—A Fish’s Head, with (apparently) coral branches on either 
side. 


surrronded by a scroll, 


List of Articles purchased from the Esquimaux, said to have been 
found to the West, or rather N. W. of Back’s River, at the 
place where the party of men starved to death in Spring, 1850. 


1 silver table fork, Crest No. 2 
8 do. do. do. “ “« ] 
1 do. do. spoon, ‘“ “ 3 
1 do. do. motto Spero meliora “ “ 4 
1. do. do. fork, do. 6 “ 6 
1 do. dessert do. “ “ 5 
1 do. table spoon, do. “ “5 
1 do. tea do. do. 6 “ § 
1. do. table fork, with intitials ‘“‘ H.D.S.G.” 

1 do. do. do. “© A. McD.” 

1 do. do. do. ‘¢ G.A.M.” 

1 do. do. do. “J.P.” 

1 do. do. do. “ J.F.B.” or “ J.8.B.” 


1 small silver plate (engraved) ‘ Sir John Franklin, K.C.B.”’ 
A Star with motto, ‘‘ Nec Aspera Terrent” on one side, and on the 
reyerse “ G. R. MDCCCXV.” 


Also, a number of other things of minor importance, as they have 
no particular marks by which they could be recognised, but which 
along with those above named, shall be handed over to the Secretary 
of the Hon. Hudson’s Bay Company. 


JOHN RAE, C. F. 
Repulse Bay, July, 1854. 
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Commercial Enterprise and Scientific Investigation. 





Professor Airy, the astronomer Royal, has recently published a letter 
in which the power and capabilities of private companies are strikingly 
contrasted with the efforts of government in scientific investigations and 
great commercial projects. Among other interesting illustrations he 
gives an account of former and recent attempts to determine the dif- 
ference of longitude between the observatories of Paris and Greenwich. 
As the details have already been published there is no need to repeat 
them. It may be sufficient to observe that the determination of the 
difference of the longtitude between two places is a process which has, 
up to the present time, demanded the exercise of the most profound 
mathematical knowledge, great mechanical aptitude, and very extensive 
pecuniary resources. It was supposed to be matter more peculiarly 
the business of Governments than of private individuals, and Govern- 
ments have undertaken it in full consciousness of their superior capa- 
bilities. The national authorities of England and: France took the 
matter in hand in the year 1787, and endeavoured to attain their object 
by the expensive means of an accurate survey in both countries. 
The result of their labors so little satisfied scientific men that, in the 
words of Professor Airy, ‘‘it was thought desirable to take the earliest 
opportunity of verifying the result by an operation of a different 
kind.” 

In 1825, the Governments of the two nations again made an attempt 
in the same direction. Sir. John Herschel and Captain Sabine, as- 
sisted by other scientific persons, were appointed by the English Gov- 
ernment; and a body of distinguished engineer officers undertook the 
duty in France. In spite of these apparently efficient preparations, 
the costly experiment failed. Other attempts have been made, but 
with similar results. 

At length the submarine telegraph was established, and the astrono- 
mical authorities on both sides of the Channel applied to the company 
for assistance in establishing a connection by galvanic telegraph be- 
tween the Observatories of Greenwich and Paris. The permission was 
granted, the company behaving in a most liberal manner. Several 
thousand observations were made, and the success has been complete. 
It may be sufficient to show the superiority of the method afforded by 
the use of the electric telegraph; Prof. Airy states that one single ob- 
servation made by the telegraph gives a more accurate result than can 
be deduced from the whole mass of observations in the attempt made 
in 1825 to determine the difference of longitude by signals. ‘The 
former determination is now,” says the Professor, ‘* shown to be eron- 
eous by almost a second of time (a large quantity in astronomy), and 
this correction is nearly certain to its hundredth part. For this gain of 
accuracy, this veritable advance of science, we are indebted in the first 
instance to the power of commercial association.” Professor Airy may 
well congratulate the world on the growing tendency towards a closer 
union between commerce and science. Here is a most important 
scientific result achieved by the means of the resources of a company 
which never proposed to itself any such end. The Electric Telegraph 
Company was a purely commercial speculation. There was no.inten- 
tion certainly of employing it to determine the difference of longitude. 
Nevertheless, while carrying on international intercourse, it solves a 
philosphical problem which has baffled mighty states as a mere matter 
of by-law. It makes no display. It trumpets forth no grand prepa- 
rations. The operations of the astronomers caused no interruption of 
its wonderful activity. It throws off the solution of a great astrono- 
mical difficulty as carelessly as if nothing wonderful were to be achiev- 
ed, and receives the thanks of the scientific men as a matter of course. 
If any one would wish to have a convincing proof that the future des- 
tinies of the world will depend, not on individual wills, but in the 
united agencies of the multitudes, he may have it, as the Mining Jour- 
nal says, in Professor Airy’s letter. 





The Canadian Steam Navigation Company’s New Iron Screw, 
Propeller Steam=Vessel ** Canadian. 


Built by Messrs. William Denny and Brothers, iron ship-builders, 
Dumbarton ; machinery by Messrs. Tulloch and Denny, engineers, 





Dumbarton ; 1854. 
Dimensions. Ft. Tenths. 
Length on Deck.. 277 2 
Breadth at two- fifths of middle fe depth sss vee . 85 0 
Depth of hold amidships... . 80 0 


Tonnage. Tons, 
1764 59-100 
.e. 719 40-100 
..1045 19-100 





Engine-room and ‘shaft space. 
Register . okt ney goaeedeites 
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Fitted with a pair of direct-acting engines of 300-horse (nominal) 
power ; diameter of cylinders, 62 inches; length of stroke, 3 feet 6 
inches. Screw-propeller, diameter, 16 feet ; length on axis, 5 feet 8 
inches; pitch, 25 feet; two blades. Two tubular boilers, fired at both 
ends, having two funnels. Length of boilers, 18 ,feet 10 inches ; 
breadth, 9 feet 9 inches; depth, 14 feet 3 inches. Twelve furnaces, 
six in each boiler, three at each end; length, 6 feet 6 inches; breadth, 
2 feet 7 inches; 732 tubes, or 366 in each boiler, or 183 at each end; 
diameter 8} inches ; length, 6 feet G6inches. Funnels, diameter, 4 ft. 
10 inches, and 48 feetlong ; intended steam pressure, 14 lbs. Frames 
of hull, 6 & 3 & § and finches, spaced 12 inches apart; 19 strakes 
of plates, tapering from 1 to 7-16ths of au inch in thickness; eight 
bulkheads, 

For the Liverpool, Quebec, and Montreal line. 

DESCRIPTION. 

A shield figure-head; no galleries; elliptical sterned and clinch- 
built vessel; three masts; barque rigged; standing bowsprit; three 
decks (flush); clipper-bow.—Artisan. 





INCORPORATED BY ROYAL CHARTER. 








The attention of members of the Institute is requested to the sub- 
joined extracts from the Regulations and By-Laws :— 


1. The sessions of the Institute shall commence annually on the first 
Saturday in December; and ordinary meetings shall be held on every 
succeeding Saturday (omitting the Christmas holidays), until the first 
Saturday in April; but it shall be in the power of the Council to pro- 
tract the sessions if it should seem necessary. The chair may be taken 
when five members are present. 


2. The chair shall be taken by the officer or member entitled to the 
same; anf the business of the evening commence at eight o’clock pre- 
cisely, and be conducted in the order prescribed in the by-laws. 


8. Every member shall have the privilege of introducing two visitors 
to be present at the public business of the Institute by ticket of ad- 
mission, on which the name and address of each visitor must be written. 

4. The annual general meeting of the Institute shall be held on the 
third Saturday in December, at seven o’clock in the evening, to receive 
and deliberate on the report of the Council on the state of the Institute, 
and to elect the officers and members of the Council for the ensuing year. 

5. The Council may, at any time, call a special general meeting of 
the Institute for a specific purpose, giving to city members six days’ 
notice; and they are at all times bound to do so, on the written requi- 
sition of five members, which shall specify the nature of the business 
to be transacted. 

6. Those members of the Institute residing at a distance from the 
city, shall have the power of forming themselves into Branch Societies, 
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for the purpose of holding meetings, and discussing scientific and other 
subjects ; and are to be governed by the regulations of the Institute, 
and such other By-laws hereafter to be enacted by them and approved 
by the Council. 

BY-LAWS. 


I, At the ordinary meetings of the Institute, every Saturday even- 
ing, the following order of business shall be attended to, as closely as 
circumstances will admit :— 


1. The Minutes of the previous meeting to be read and confirmed, 
and signed by the Chairman; and no entry shall be considered 
valid until this be complete. 

2. New members present to be introduced to the meeting. 

Names of candidates for admission to be announced. 

Business arising out of the Minutes to be entered on. 
Communications received since the last meeting to be announced, 

and read if required. 

3. Donations received and acknowledged. 

. Communications from the Council to be brought forward. 

. Candidates to be balloted for. A ballot shall be taken for the 
entire body of candidates proposed for admission; if one or more 
black balls appear, the ballot shall be taken for each individually, 
and any candidate shail be rejected against whom appear a number 
of black balls equal to one-fourth of thenumber ofmembers voting. 

9. Papers on the lists to be read. 

II. Notices of questions to be brought forward for discussion, must 
be given at least one week before the same shall be brought forward ; 
and it shall becompetent for the Council, or for any member to propose 
a subject for discussion. 

Ill. A circular letter may be sent to all the country members, at the 
commencement of each session, with a list of questions that are ap- 
pointed for discussion at the ordinary meetings of the Institute, request- 
ing communications from the members on them, or on any other subject 
connected with the objects of the Institute. 

IV. A similar letter may also be transmitted about the middle of the 
session, with the addition of any new questions that may have been 
brought forward and accepted ; and at the end of the session, a list of 
questions shall also be sent to all the members, in order to collect in- 
formation during the recess. Each letter shall contain a list of the 
written communications that have been made to the Institute. 
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Notices of Books. 


Geological Survey of Canada—Report of Progress for the year 1852- 
53. Printed by order of the Legislative Assembly. 

The large amount of space occupied by the reports of the proceedings 
of the British Association for the Advancement of Science, prevents us 
from giving an abstract of Messrs. Logan, Murray, and Hunt’s valu- 
able reports on the Geological Survey of Canada for the year 1852-53. 
The December number of this Journal will contain copious extracts 


from these important documents. 
The Principal Forms of the Skeleton and of the Teeth. By Professor 


R. Owen, F.R.S., &c. Philadelphia: Blanchard and Lea, 1854, oc, 
pp. 329. 

The Principles of Animal and Vegetable Physiology; a Popular 
Treatise on the Functions and Phenomena of Organic Life. To which 
is prefixed a General View of the Great Departments of Human Know- 
ledge. By J. Stevenson Bushnan, M.D. Philadelphia: Blanchard 
and Lea, 1854, oc, pp. 233, 

For the reason given above, a detailed notice of these works is de- 
ferred until the next issue of this Journal. 
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Exrraction or Merats By THE Barrery.—Bunsen has been investi- 
gating the circumstances most favorable to the separation of metals 
trom their compounds. These are the density of the current, and the 
greater or less concentration of the liquid to be decomposed. The 
greatest effect is obtained with the most dense current and the most 
concentrated solutions. Density denotes the concentration of electric 
action upon a single point, analogous to the concentration of heat and 
light in the focus of a concave mirror. Thus, we connect a charcoal 
crucible with the positive pole of the battery, anda place in it a small 
capsule of glazed porcelain containing the liquid to be decomposed. The 
space between the capsule and crucible is then filled with hydrochloric 
acid, and the liquid in the small capsule is put in communication with the 
battery by means of a thin platinum wire, which must be exactly in 
the centre. The current is then established between a large surface, 
the charcoal crucible, and a fine platinum wire in which it is concen- 
trated, and the current becomes capable of overcoming affinities 
which have resisted powerful batteries. The whole apparatus is theu 
set in a large porcelain crucible, and kept warm in the sand-bath. 
Chrome and manganese are thus readily separated from the solution of 
their chlorides, provided the negative pole is small and the solution 
very concentrated. In this state the chrome is quite pure; it presents 
the appearance of iron, but is less affected by moist air. Heated in 
the air, it is converted into sesqui-oxide. It resists nitric acid even 
when boiling, but is acted on by hydrochloric and dilute sulphuric 
acids, forming proto salts. Its density coincides with the density cal- 
culated from the atomic volume, Bunsen obtained sheets of chromium 
of more than 50 square millimetres surface; they were brittle, and 
showed a perfect polish on the side which had been in contact with the 
platinum. Manganese was obtained in the same manner in very little 
plates of more than 100 square millimetres surface, which oxidised in 
damp air almost as rapidly as potassium. To induce barium and cal- 
cium,a denser current was required. Concentrated solutions of the chlo- 
rides are acidulated with hydrochloric acid, and poured boiling into 
the glazed porcelain capsule. Amalgamated platinum wire in connec- 
tion with the battery is then introduced, upon which calcium is depo- 
sited in a grey layer, easily detached, and containing a little mercury. 
If water or moist air be present, this amalgam is rapidly oxdised with 
evolution of hydrogen; when heated it burns with brilliancy. Barium 
is more easily extracted. The chloride is powdered and made into a 
paste with water acidulated with hydrochloric acid, heated to 200° 
Fah. in the water-bath, and the current established. The amalagam 
of barium thus obtained is silvery white, and very crystalline. In 
contact with moist air, it is converted into hydrate of baryta. If heat- 
ed in a current of hydrogen upon a charcoal support, the mercury is 
carried off, and a residue of porous barium appears, containing brilliant 
metallic particles. 

Consumption oF Coat 1x THE Unirep Srates.—The Consumption 
of coal does not increase so rapidly as was supposed. In 1852 the 
increase was less than 13 per cent., and left a surplus in the market. 
In 1853 the increased supply was less than 9 per cent. from all 
sources. To this, of course, is to be attributed the high price of coal 
during the latter part of the year; but taking the average over 12 per 
cent. it will reach it. We see no good reason to believe that this 
average per centage in the demand is likely to be exceeded in the pres- 
ent year, which would require an increase in the supply of about 
623,000 tons in 1854, from all sources, to keep the market healthy. 
The increased supply can easily be furnished by the different regions, 
provided dealers and customers will come forward and take coal 
early in the spring. The following is a summary of operations in 
Schuylkill county :— 





Total number of collieries...113 | Number of operators........... 82 

Red ash collieries ............. 58 | Employed at collieries ...... 9792 

White ash collieries.......... 55 | Miner’s houses out of towns 2756 
Whole capital invested in these collieries .......... $3,462,000 
By individual operators, about.............+. 2,600,000 
Thickest vein worked at Hecksherville .............+0100+ 80 ft. 
Smallest ..... sdobowsecceocs ccvsons sescecass ssenesecce coonseces cvcees 2 ft. 


All the coal lands now worked in Schuylkill county are owned by 
six corporations, and about 60 individuals. About 25 of the owners 
reside in Schuylkill county, and the balance abroad. The coal rent 
will average 30c. a ton, The product of 1853 in Schuylkill county was 
2,551,603 tons. This would give an income of $765,480 to the land- 
holders in the shape of rents for the year.—Postville Mining Journal. 

Ox THE Permanent Expansion or Cast Iron By successive HeEat- 
1nGs.—In the Memoirs of the Industrial Society of Hanover for last 
year, there are some interesting remarks on this question. The re- 





_[1854. 


markable phenomenon that cast-iron presents on being heated, of not 
returning back to its original volume, but of continually showing an 
increase of the volume, and of permanently acquiring an enlarged 
volume by successive heatings and coolings, had been first observed 
by Rinsep, in 1829. That chemist found that a cast-iron retort, 
whose capacity was exactly measured by the quantity of mercury 
which it could contain, held at first, 9-13 cubic inches; after the first 
heating and cooling, 9-64 inches; and after three heatings, up to the 
melting point of silver, 10-16 cubic inches, The cubical expansion 
ought, therefore, to be 11-28 per cent., which gives 3.76 per cent. nearly 
of linear expansion. 


At subsequent periods different phenomena were observed, more or 
less confirmatory of this law. The cast-iron bars of grates, where 
powerful fires were made, were frequently observed to elongate, so 
as to become jammed tight in their frames; and when these obstructed 
all further enlargements, the bars become curved or twisted. Mr. Brix, 
in his work on the calorific power of the fuels of Prussia, has detailed 
a few experiments on this subject. By the aid of several measurements, 
he has shown that the entire permanent elongation increases after each 
successive heating, but that the amount produced by each heating 
diminishes the more frequently the bar is heated, until it finally be- 
comes insensible. Thus, a furnace bar 3} feet long, after being three 
days exposed to a moderate fire, had already acquired a permanent 
elongation of 3-16ths of an inch, or -446 per cent.; at the end of seven- 
teen days, 1-042 per cent.; and after thirty days, 2 per cent., but had 
not yet reached its maximum. Another bar of the same kind, after a 
long service, had a permanent elongation of 3 per cent. 

If it be remembered that bars while exposed to the fire undergo 
another temporary elongation, we must agree with M. Brix, that an 
allowance should be made in a bar which has not as yet been used, 
amounting to 4 per cent. of its length, for this cause of elongation. 
The bars must, of course, be sufficiently long to stand between their 
supports when cool; but it seems that hitherto sufficient room has not 
been given for this permanent expansion in laying down new bars. 


Ropinson’s Patent For THE Novet APPLICATION OF THE SLAGS 
oR ReFrusE MATTERS OBTAINED DURING THE MANUFACTURE OF METALS. 
—Dr. George Robinson, of Newcastle-on-Tyne, has taken out a patent 
for the formation of sheets or plates from the slags produced in the 
various processes of manufacturing and refining iron and other 
metals. He proposes to convert the molten slag into sheets by pour- 
ing it upon an iron or other table previously heated, and then rolling 
or pressing it to any requisite thickness, according to the purpose for 
which it is intended to be used. The plates thus formed are afterwards 
to be annealed, by being allowed to cool gradually in any suitable 
furnace. While in a plastic state, the sheets may be ornamented by 
means of suitable elevations and depressions on the rollers by which 
they are formed. When cold the thin sheets of slag may be used for 
roofing instead of slates, the thicker plates for flooring, and those 
having patterns on their surface for covering walls. The Newcastle 
papers, in alluding to the invention, state that in that district alone 
there are materials for a very extensive manufacture, and in the 
other great seats of metallurgic operations the supply of suitable slags 
is practically unlimited. 

Tre Precious MEeTats In ENcLuanp.—At a time when the extraction 
of gold in England occupies so much attention, the following account 
of the presence of silver in England may prove interesting.~ An im- 
mense silver mine was worked in the vicinity of Aberystwith, in the 
reign of Elizabeth, by which a Company of Germans enriched them- 
selves ; after whom Sir Hugh Middleton accumulated £2,000 a month 
out of one silver mine at Bwich-yr-Eskir, by which produce he was 
enabled to defray the expense of bringing the New River to London. 
After him, Mr. Bushell, a servant of Sir Francis Bacon, gained from 
the same mine such immense profits, as to be able to present Charles 
1, with a regiment of horse, and to provide clothes for his whole army. 
Besides this he advanced, as a loan to his Majesty, no less a sum than 
£40,000, equal to at least four times the amount of the present 
currency ; and he also raised a regiment amongst his miners at his 
own charge. 


Rosin OIL FOR LUBRICATING MACHINERY.—Payen and Buran re- 
commend the oil obtained by the distillation of common rosin with 
from 5 to 10 per cent of quicklime, as a good material for greasing 
machinery. As it is generally slightly acid, even when distilled with 
lime, it is recommended to add from 2 to 5 per cent. of lime or magnesia 
to the cold oil, which unites with the free acid, and gives the whole mass 
the consistence of butter.—Polytechnisches Centralblatt, No. 12, 1858. 
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; Monthly Meteorological Register, at the Provincial Magnetical Observatory, Toronto, Canada West.—September, 1854. 

1 Latitude, 48 deg. 39.4 min. North. Longitude, 79 deg. 21. min. West. Elevation above Lake Ontario, 108 feet. 

. 

y ie l ] ae ee 

: Barom. at temp. of 32 deg. || Temp. of the Air. | Mean || Tension of Vapour. Humidity of Air. | Wind. 

| Temp. | | 

. oe poy ie | Rain 

y 10 6 | 2] 10 | of the || 6 | 2 | 10 6 | 2 | 10 Mean} in 
z 6a.M.| 2 P.m.] p.m. | Mean, || a.m.| p.m. | Pom. | M’N. |Average|| A.m.| P.M. | P.M. | M’N || A.M.| P.M] P.M.| M’N./] 6 A.M, | 2 P.M. |10 p.m} Vel’y|| Inch. 

r 

) 4°. er le de my ° ° ° }° r) ied cee FG weed RETR HSE ee —|— 

4 1|29-797|29-757|29.681| 29-732 ||62-8 |61-7 |64-4 |63-97\4- 0-93|0-503/0-490/0-546/0-526)| -90 |.91 | -93 | -91 NNE/SSE| NE | 8-48//1-330 

l 2} -671) 612) .587) .621 |/64-8 [81-0 |68-2 |71-40/+- 8-67 || -561) -756] 595) -641)) 94 | 64 | 89 84 || Calm} Calm | Calm 1-37||0°595 

8} -708); -709) — — ||70-2 85-3 | — _ — || 678] -756] — | — || 94] 64] — | — INWDN/SSW| — | 2-58) 

4} -717| -657| .647| .664 |/66-0 [80-2 |68-4 |71-83/4+. 9-70)| -542) -718| -560) -611)| 87 | 71 | 84 | 80 NEbDN/ESE} Calm| 2 62! en 

5| +605} +538} .580} .550 |/64-5 (98-1 {78-9 |77-95|4-16-12|| -568) 748) -671] -676] 96 | 49 | 82.| 75 |) Calm SSW | Calm | 1-47/0-020 

t 6| +533) +463) .576) .525 ||71-1 |89-0 {71-2 77-63|+-16-20|| 660} -668} -658) -666)| 80 | 51 | 89 | 73 |WS WISW bw Ww 5-88]}0-250 

7] 677) 690) 771) «714 156-9 [77-4 [53-1 63-48 1 233 || -410| -477| -850] -437]| 91 | 49 | 88 | 77 || Calm | WbN| Calm} 5-72) ... 
8} -716] 618} .512) .607 ||50-0 [69-5 |57-8 |60-17\— 0-57|| -328] -409] -431] -407|| 92 | 58 | 92 | 81 | NbBW N N bE} 4-60/}1-705 

9| -471) -494] .629] .508 [155-5 159-7 [57-7 |57-95.— 2-40/| -895] -489] -406] -416|| 92 | 87 | 87 | 88 INNE|INNE|NDE 5-34/|0-080 
10] 582] 589) —| — |[sa-1 l65-7|— | —| — || -263] -821] — | — || 66 | 52| —| — |NEDN| NE| — | 5-86] ... 
11} ‘677| *600) .504) .582 |/46-2 |69°5 |68-0 |60-42/4- 0-77 || 278] -420] -588] -415]| 90 | 60 | 96 | 81 N EbS|SEDE) 3-68 
12} -451) 555) .713| .592 |/61-1 |77-0 158-5 64-68 +. 5:45), 490) -586) -350} -441)) 93 | 65 | 73 | 74 | Calm NWbWIN N W 8-60)... 
13] -877| 878} .800| .848 |/48-3 [68-4 |55-3 |56-57\— 2-28/| -251] -412) -347| -836)|75 | 60 | 81 | 74 |INNE| E E 5-66))/0-395 
14] -698} -578| .612| .623 ||55-6 164-5 163-2 61-25|+- 2-92/| -403) -584) -542) -493)) 98 | 90 | 96 93 || NbE| Nb E| Calm} 1-53)/0-140 

| 15| -737| -818| .931] .836 ||59-2 |62-2 45-4 |54-93_— 2-98) -403] -290| -249] -812)| 82 | 538 | 83 | 74 ||N b W)/NbW| Calm| 7-24) ... 
16| 994] -961|30.001] 988 ||42-7 [65-8 (50-0 |58-85— 3-67) -285| +845] -260| +295)! 87 | 56 | 73 | 72 || Calm |NWbN) N | 8-02 
17/30-086) -993} — — 145-5 |60-8 | — —| — || -227| 818) — | — || 75 | 61 | —| — JNNE| Calm}; — | 1-38} ... 
18|29-778| +618)29.539| .632 |/50-5 |69-6 \65-0 |63-37/+ 6-75) .254) -561| -549) -485)| 70 | 80 | 92 | 83 Calm S |SWbW) 3-81//0-165 
19} -445} +832} .823| .366 ||64-6 |77-3 \60-7 |66-92\-+-10-80), -558] -468] -453| -488)| 94 | 51 | 87 | 78 |SWbW) W_ |NWDN/10-89//0-245 
29} °594) 734) .872) .751 ||50-6 |55-5 142-4 |48-52— 7-08| -253| -217| -201) -219|| 69 | 50 | 75 | 66 |NWDNIN b WIN N W 9-52)... 
21} -950} -906} .940} .988 ||41-3 |59-9 [51-7 |50-77— 4-35] -214] -285] +855 -257|| 88 | 45 | 94 | 72 |INbBE|SbW WwW 5-47//0-005 
22/30-099)30-113)/80.028/ 30.081 ||36-3 |61-5 [52-2 |51-98— 2-65| -183| -372| -820) -292]| 86 | 70 | 83 | 76 | NW 8 S W | 3-44]... 
23/29 -956|29-812|29.784| 29.825 ||40-9 |70-7 [56-5 |56-78 -+- 2-57 || +244] -427] 887] -857|| 97 | 59 | 86 | 79 || Calm|S b Wj Calm} 4-03} ... 
24; -680) ‘581; — — |/52-8 |71-6 | — —| — 328] -485] — | — |] 82 | 65} —| — |JWbN|SSE/| — | 1-78/0-080 
25] 429} 488] 503] .464 |/57-6 [70-2 (61-4 |63-55+-10-32|| -417| -620| -470} -509)| 90 | 87 | 88 | 89 || Calm) Sb E | Calm) 1-63//0-050 
26] +596) 559) .553) .568 |/53-3 174-5 (59-6 |62-85/+-10-12]| +354] -613) -447 484) 88 | 74 | 89 | 86 }} Calm} SbE | Calm} 1-39) ... 
27| +658) +459) .626) .547 ||59-8 179-0 |57-6 | -674| -444] -534/| 91 | 70 | 96 | 87 |} Calm|S WbS|NWDN) 6-04/10-365 
28} -693| -683) .727| .700 |/48-3 |70-1 |56-0 824) -367 346) 86 | 46 | 84] 73 |INWbN|SbW|NDE}| 4-51} ... 
29) -966|80-047/30.092) 30.048 ||48-1 |60-6 |42-2 -809| -288| -272|| 80 | 60 | 90 | 76 INNE/ESE|NbDE| 4-40) ... 
80/30-098|29-973)29.781/29.928 |/41-6 |60-9 |52-0 282] +851] .269|| 78 | 44 | 92 | 73 INN E!| SE | Calm} 2-86)Inap. 
— pei faa b) Sah ae I Sa, fea, Saat I i es ee, ee 
M/29-722|29-688|29.697| 29-7008||58-78170-84/57-98|61-04/+- 3-55'10-373|0-475|0-426 0-430| 87 | 63 | 87 | 79 || 4:41 | 7:78] 3-93 | 4-31)5-375 
Highest Barometer...... 80-142, at 9°30 a.m. on 22d ) Monthly range: A beautiful, very perfect, and well defined Auroral Arch or Band ex- 
Lowest Barometer....... 29-302, at 4 p.m. on 19th 0-840 inches. tending across the Zenith from West towards East, from 8-15 to 9-30 


Greatest daily range 
Warmest day....... 
Coldest day 


18th, and 19th. 


North. 
1579-54 


19th. 


hour. 





seeeeeeee 


5th. 


Highest registered temperature 93°-6, at p.m. on 5th 
Lowest registered temperature 35°-8, at a.m. on 22d 
Mean Maximum Thermometer.............. 72°59 
Mean Minimum Thermometer.............. 49°09 


seeees 


directions. 
West. South. 
1051-45 632-80 


Mean direction of the Wind, N 18° W. 
Mean velocity of the Wind, 4°31 miles per hour. 
Maximum velocity, 25°5 miles per hour, from 11-30 to 12-30 p.m. on 


Monthly range: 
57°°8. 
Mean daily range: 

23°-50. 


85°-9, from p.m. of 6th to a.m. of 7th. 
Mean temperature...... 779-95 
20th. Mean temperature 
Greatest intensity of Solar Radiation, 104°8 on 6th,p.m. 
Lowest point of Terrestrial Radiation, 29°-8 on 22d, a.m. 
Aurora observed on 6 nights: viz. 10th, 15th, 17th, 21st, 26th, & 27th- 
Possible to see Aurora on 22 nights. 
Impossible to see Aurora 8 nights. 
Raining on 14 days. Raining 49-8 hours; depth, 5°375 inches. 
Thunder Storms occurred on the Ist, 2d, 3d, 6th, 14th, and 27th. 
Sheet Lightning, not accompanied by thunder or rain, observed on the 


Difference, 
48°52 f 299-43. 

Range, 

75°-0. 


Sum of the Atmospheric Current, in miles, resolved into the four Cardinal 


East. 
657-49 


Most windy day, the 19th; mean velocity, 10°89 miles per hour. 

Least windy day, the 2d; mean velocity, 1°37 “e 

During the violent thunder storm on the 6th, the velocity of the wind 
from 4h. 00m. to 4. 25m. p.m., was at the rate of 82:4 miles per 


“ae 


p-m., on the 26th. 
Hoar Frost was observed on the mornings of the 21st, 22d, and 


80th. 
this season. 
The Registered Maximum on the 5th (93°-6) is the highest tempera- 
ture yet recorded at this Observatory in September. 


That on the 21st was the earliest noticed at the Observatory 


Comparative Tabl 











e for September. 

















: Temperature. Rain. 

8 Dif. f’m| Max. | Min. 

aoae. Avr’ ge.|obs’ vd. obs’ vd. Range. pg. | Inch. 

7 ° ° ° ° ry Re 

1840...| 54:0 |—4-0 | 70-2 | 29-4 | 40-8 | 4 /1°380 
1841...| 61:3.|438-3 | 79-9 | 87:5 | 42-4 | 9 (3-340 
1842...| 55°7 |—2-3 | 88-5 | 28-3 | 55-2 /12 (6-160 
1848...) 59-1 |4-1-1 | 87-8 | 83-1 | 54-7 10 |9-760 
1844...| 58-6 |4-06 | 81-5 | 29-6 | 51-9 | 4 |Impt. 
1845...| 56-0 |—2-0 | 788 | 35°3 | 48-5 16 \6°245 
1846... 63°6 |4+-5-6 | 84-0 | 39-0 | 45-0 11 |4-595 
1847...| 55-6 |—2-4 | 74-8 | 88-1 | 86-7 (15 |6-665 
1848...| 54:2 |—8-8 | 80-9 | 29-5 | 51-4 11 13-115 
1849... 58-2 |40-2 | 80-6 | 83-5 | 47-1\| 9 |1-480 
1850... 56-5 |\—15 | 76-0 | 81-7 | 44-3 {11 [1-785 
1851...| 60-0 |4-2-0 | 86-3 | 33-4 | 52-9 | 9 2-665 
1852...| 57-5 |—0-5 | 81-8 | 86-1 | 45-7 10 [s-om0 
1858...| 58-8 |-+-0°8 85-4 | 86-1 | 49-3 (12 5-140 
1854...| 61-0 \+8-0 93-1 | 86°83 | 56°8 14 5°375 
M’n. | 58-01) 81-64 | 33-79 | 47-85 3| 














| Wind. 


| 





Mean 
Vel’y. 








0-26 
0-45 
0-57 
"26 |Tb. 
0°34 |tb. 
0-33 |tb. 
0-33 
5-81 
23 
4-78)] 
5-45 
4-60) Miles. 
4-30/ Miles. 
4°31 | Miles. 
4.78 
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Che Canadian Journal. 


TORONTO, DECEMBER, 1854. | 





Geological Survey of Canada. 





REPORT OF PROGRESS FOR THE YEAR 1852-3. 





The Report for the year 1852-3, recently printed by order of 
the Legislative Assembly, is one of the most voluminous of 
the series. It occupies one hundred and seventy nine octavo 
pages, and embodies a large amount of very valuable and in- 
structive information respecting the Geology and Topography 
of Canada, as well as the distribution of economic materials in 
both Provinces. Mr. Logan’s examination of the district 
which lies on the north side of the St. Lawrence, between 
Montreal and Cape Tourmente, below Quebec, appears to have 
been rendered very laborious on account of the want of a good 
map of the country. So inaccurate and deficient were the 
maps of the settled parts, that it became necessary to go over 
the whole ground on foot, and to measure, by pacing, the 
distances travelled. Mr. Logan pithily observes, that “the 
weariness resulting from the atiention required to count one’s 
paces accurately, every day, and all day long, for five’ or six 
months of assiduous exploration, ise best understood by those 
who have made the attempt.” 


“The country which lies between the upper end of the island 
of Montreal and Cape Tourmente on the left side of the St. 
Lawrence, and occupies the space intervening between the 
river and the flank of the metamorphic hills, to which Mr. 
Garneau, in his History of Canada, has given the name of 
the Laurentides, has a length of about 200 miles, and it gra- 
dually widens from a point at Cape Tourmente, to about thirty 
miles at Montreal, having thus an area of about 3000 square 
miles. It presents a general flat surface, rising in many places 
by abrupt steps, (the marks of ancient sea margins, ) into suc- 
cessive terraces, some of which are from 200 to 300 feet above 
the level of the river, and the whole have a general parallelism 
with it. These terraces are occupied by clay and sand, and 
the latter predominating, gives them, as a whole, a light soil. 
In some parts extensive swamps prevail on the terraces, but 
there is not a lake in the whole area. The rivers which cross 
it, (some of them large streams, of which the St. Maurice is 
the greatest,) descending the flank of the metamorphic hills, 
all give a succession of falls and rapids before reaching the 
plain, affording a great variety of picturesque and beautiful 
cascades, and yielding a vast extent of water-power, capable of 
application to sawing timber and other manufacturing purpeses. 


Quitting the metamorphic rocks, these streams at once cut 
deep into the softer deposits of the plains, sometimes at a leap 
attaining nearly the level of the St. Lawrence, and intersect 
the country by numerous nearly parallel ravines; they gene- 
rally display steep banks of clay and sand, but in a few in- 
stances run in troughs, exposing perpendicular sections of 
slightly inclined strata of limestone or black shale, piled upon 
one another to the height of from twenty to eighty feet. 
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The name which has been given in previous reports to the 
rocks underlying the fossiliferous formations in this part of 
Canada is the Metamorphic series, but inasmuch as this is 
applicable to any series of rocks in an altered condition, and 
might occasion confusion, it has been considered expedient to 
apply to them for the future, the more distinctive appellation 
of the Laurentian series, a name founded on that given by Mr. 
Garneau to the chain of hills which they compose. 


The geological formations which underlie the district in 
ascending order would thus be as follows :— 


1. Laurentian series. 

2. Potsdam sandstone. 

8. Calciferous sandrock. 

4. Chazy limestone. 

5. Birds-eye, Black-River, and Trenton limestones. 
. Utica slate. 

. Hudson-River group. 

- Oneida conglomerate. 


nmr o 


Mr. Logan then proceeds to describe the distribution of 
these formations, together with the attitude they assume in 
the physical structure of the region. The occurrence of eco- 
nomic materials is next adverted to. No very promising field 
of enterprise appears to present itself in any part of the district 
examined. 

“The materials having an economic value seem to be almost 
wholly confined to bog iron ore and iron ochres, together with 
stone fit for the purposes of construction and flagging, as well 
as limestone for burning, clays for common bricks and pottery, 
and peat, in some parts, fit for fuel.” The observations of 
Mr. Logan respecting the distribution of auriferous drifts are 
highly important, as they settle, for the time, the question of 
the presence of workable gold fields in Canada. 

“Tn the month of December, a few days were devoted to a 
farther examination of the distribution of this metal in the 
Eastern Townships, and particles of it were found in the valley 
of the St. Francis at various intervals from Richmond to 
Hunting’s mills on the Salmon river, flowing into the Massa- 
wippi, a little above Lenoxville. Though the weather was 
rather adverse to the examination, on account of the cold and 
frost, yet the results were much the same as those of similar 
previous explorations farther to the east. One of the positions 
examined was on the road passing to the north of the mill-pond 
on the Magog river above Sherbrooke, where particles were 
met with in an ancient hard bound gravel, which probably has 
never been disturbed since the time when the surface arose 
from beneath a tertiary sea. The position is about 156 feet 
above the level of the St. Francis at Sherbrooke, and would 
probably be over 600 feet above the St. Lawrence in Lake St. 
Peter; this fact serves to shew that the metal is not confined 
to the lowest parts of the valleys, but will have a distribution 
co-extensive with the original drift of the district. 

It may be considered that the auriferous drift has now been 
shown to exist over 10,000 square miles on the south side of 
the St. Lawrence, comprehending the prolongation of the 
Green Mountains into Canada, and the country on the south- 
east side of them. In following the range of this drift north- 
eastwardly, the researches of the survey have not extended 
beyond Etchemin Lake; but the general similarity of the 
rocks beyond, renders it probable that little change will be 
found for a distance extending much farther ; perhaps to the 
extremity of Gaspé. It may be proper to remark that though 
the ascertained auriferous area is thus so much increased be- 
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yond the measure given to it in a previous Report, no fact has 
come to my knowledge of sufficient importance to authorize 
any change in the opinion that has already been expressed, 
that the deposit will not in general remunerate unskilled labor, 
and that agriculturalists, artizans, and others engaged in the 
ordinary occupations of the country, would only lose their 
labor by turning gold hunters.” 


Mr. Murray’s investigations were carried along the line 
between the neighbourhood of Kingston and Lake Simcoe. 
The general plan of operations embraced a set of north and 
south traverses between the shore of Lake Ontario and the rear 
of the surveyed lands, together with east and west offsets from 
the general course. The topographical information embodied 
in Mr. Murray’s Report is highly interesting and valuable. 
The heights of the different Lakes, which appear to form a con- 
tinuous chain along the line of operations, is given in detail. 
The following table contains the elevations of each Lake above 
the surface of Ontario :— 


Name. Townships. Height in ft. Falls into 
Loughboro’ Lake ......... Storrington and Loughboro’ 16612 Rideau River. 
Sloat’s Lake __ ........... nae 187°05 Lake Ontario. 
Knowlton Lake _......... ee ace 217°53 Mud Lake. 
Mudlake s__.....-.0- yas Bae en 217°53 Desert Lake. 
Desert Lake e.e.0s0ss ae Fe SOU eee 21753 Birch Lake. 
cakes ee 0 t—t—<“—t*~*é‘ié‘“*:*S:C 217°53 Devil Lake. 
ee, ae wt oS Rideau River. 
Cance Lake __......... hree tear <a 229-97 Desert Lake. 
Batting’s Mill Pond ......  Phrt te | .cungeidaianl 28700 Wolf L. & Rideau R. 
Gee OEE. nn _—Cisttcnee 38480 Tay & Rideau Rivers. 
Crow Take i evececees et tet eee 398°88 Mud Lake. 
Sharbord Lake _......... Osoand Olden _W_s..... 505°29 Madawaska & OttawaRs 
White Lake _.......... eee 55529 Sharbord Lake. 
CrossLake i... alle alana eo 41284 Long Lake. 
Tonglake ...sissse Sheffield - 365°69 Beaver Lake. 
Beaver Lake __ ......... a 307.22 Salmon R. & B. of Quinte 
Balsam Lake _.......... Bexley & Fenelon ......... 588 Cameron's Lake. 
Cameron’s Lake ......... ae ! | ” teepebene 583 Sturgeon Lake. 
Sturgeon Lake _......... Fenelon & Verulam ......... 561 Pigeon Lake. 
Pigeon Lake __ ..........« rr 556 Deer Bay. 
Buckhorn Lake . Ennismore,Smith,&Harvey 556 Deer Bay. 
Chemong or Mud Lake.. Ennismore & Smith ......... 556 Buckhorn Lake. 
Deer Bay Can 60 553 Salmon TroutorClear L’ 
Stony orSalmonTroutLs Dummer & Burleigh .......... 526 Otonabee R. & Rice L. 
Rice Lake ssseee Monaghan, Alnwick, Hamil- 

ton, Otomabee —_......... 364 Trent R. Ontario L. 
DISTRIBUTION OF THE FORMATIONS. 


“ The rocks of the area whose principal geographical features 
are given in the sketch, belong to two distinctly different 
periods ; one set being fossiliferous and nearly undisturbed, 
and the other unfossiliferous and greatly disturbed, contorted 
and altered. The fossils of the former are all of the Lower 
Silurian age, and the strata to which they belong, as may be 
inferred, rest unconformably on the tilted edges of ‘the latter. 
By drawing a straight line from about the middle part of Lough- 
borough Lake, across the heads of Knowlton and Beaver Lakes, 
to Round Lake in Belmont, a small sheet of water a little be- 
yond Belmont Lake, and then another from Round Lake to 
the northern extremity of Balsam Lake, a tolerably fair repre- 
sentation of the junction of the two series of rocks will be 
indicated ; the metamorphic, to which you have given the name 
of the Laurentian series, keeping on the north, and the fossil- 
iferous on the south side of the lines. There will, however, 


be several deviations from the regularity of the straight lines, 
occasioned by undulations in the more ancient rocks, bringing 
them oceasionally to the surface on the south, while a number 
of outlying patches of the more recent formations are spread 
over portions of the country to the north.” 
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The Laurentian series are described in the Report for 1845-6 
on the Ottawa region, and the description there given applies 
equally to the rocks of the same series which came under Mr. 
Murray’s notice in the Survey of 1852-3. 


The kind and quality of economic materials met with in this 
survey are of considerable importance. 


“‘ The deposits of iron ore in Madoc, Marmora, and Belmont 
some of which have long been known and have been worked, 
will probably hereafter become of great commercial importance. 
The ore which was formerly smelted at the village of Madoc, 
by Messrs. Seymour & Co., and produced an excellent quality 
of iron, was mined on the eleventh lot of the fifth concession 
of the township. The bed appears to run through a black 
soft micaceous rock, and holds a course which as far as it was 
traced, was about W. by N., and E. by 8., while the slope of 
the bed which is towards the south, was between seventy-five 
and eighty degrees. The greatest observed breadth of the bed 
appeared to be about thirty feet, and its average would pro- 
bably not fall short of about twenty feet. A material similar 
to the soft black micaceous rock which accompanies the bed 
of ore on each side, appears every now and then to cut it diago- 
natly in thin belts. In one place the bed is said to have been 
thus cut at distances of from every three to ten feet, and in 
another there was an unbroken part with a length of fifty feet. 
The ore is very black and very fine grained, and while the 
whole body of it is magnetic, some portions of it have polarity, 
one end of a fragment repelling and the other attracting the 
north end of the magnet. When the ore is bruised with a 
hammer on these portions of the bed, or on fragments taken 
from them, the particles aghere to one another and stand up on 
the mass as they would on a magnet, the ore being in short a 
natural magnet or loadstone. The portions which have polarity 
appear to run across the ore bed at right angles. Nodules of 
actynolite or green fibrous pyroxene, made up of radiating 
crystals, are disseminated in the ore, and yellow uranite is 
found investing small cracks.” 


Mr. Murray relates some curious instances of the popular 
Juror in the search for precious metals which appears to have 
unsettled the minds of the inhabitants of our back woods. 


“ In almost all parts visited this year, but more especially in 
the back settlements, a great number of the inhabitants are 
possessed with the delusive belief, that the precious metals 
abound among the rocky ridges of the Laurentian country, and 
that they by their own individual exertions, are capable of 
realizing vast wealth. Iron pyrites, mica, plumbago, specular 
iron, galena, and other bright or metallic substances are indis- 
criminately collected, barelled and buried in the woods, with 
the full impression by those engaged in such business, that 
they have stored away so much gold and silver; and although 
every second person met with, had a specimen of some sort to 
present, with anxious enquiries as to its nature, hardly a single 
individual could be found who was willing to give the smallest 
information as to its locality. It was in vain to argue with 
such persons that the consequences of a proper examination, 
might possibly be more advantageous to the common interest 
than anything they were likely to accomplish in secret and 
unassisted ; such an argument was only regarded as the result 
of a governmental scheme to deprive them of their imagined 
wealth ; and an appearance of anxiety to procure any informa- 
tion only rendered their secrecy the more profound.” 


Mr. Hunt’s Report embraces a valuable classification of the 
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‘Mineral Springs of Canada; the discovery of the presence of 
boracic acid in several springs, and the analysis and description 
of some new minerals. We proceed to extract the most pro- 
minent illustrations of these additions to our knowledge of the 
physical history of the United Provinces. 


‘‘ Having in the month of October last, collected a farther 
supply of the alkaline water from the Grand Coteau at Chambly, 
described with an incomplete analysis, in my Report for last 
year, I was enabled to confirm the results before obtained, and 
to make a more extended examination. It will be recollected 
that it was described as a strongly alkaline water, containing 
beside chlorid of sodium, with traces of the iodid and bromid, 
and carbonates of lime and magnesia, a large proportion of 
carbonate of soda, besides silica in some soluble state. To 
these must be added, carbonates of baryta and strontia, and 
borate of soda. It is but a few months since Professor H. 
Rose, of Berlin, pointed out a reaction which enables us to 
detect borates, even when present in minute quantity. It de- 
pends upon the power of free boracic acid to change to red, the 
yellow colour of paper stained with turmeric. The liquid sus- 
pected to contain a borate is neutralized with hydrochloric 
acid, and slips of turmeric paper are dipped in it and allowed 
to dry, when they are to be moistened with somewhat diluted 
hydrochloric acid, which at once produces a red-brown colour 
when boracic acid is present. By the aid of this test, Frese- 
nius, Bouis, and Filhol, have just succeeded in discovering the 
presence of boracic acid in many of the mineral springs of Ger- 
many and France, and the same means have enabled me to 
detect it in several springs in this Province. When the Cham- 
bly water is evaporated to one-tenth, and neutralized with 
hydrochloric acid, turmeric paper which has been three or four 
times dipped in it and dried, becomes very red when moistened 
with diluted hydrochloric acid. Our present processes do not 
afford usany direct means of determining the amount of boracic 
acid when associated with carbonates and chlorids; but some 
experiments to be mentioned farther on, serve to give an ap- 
proximate notion of the proportion in which it exists.” 


CANADIAN MINERAL WATERS. 


The number of mineral waters described in this and the 
preceding Reports is in all fifty-four. Of these twenty-two 
making the water bitter and disagreeable to the taste like sea- 
water, but far more intense; those chlorids are also present in 
large proportion in the waters of Kingston, Bay St. Paul, and 
Riviére-Ouelle, and render them unpalatable. The waters 
from 3 to 12, that of Riviére-Ouelle excepted, are very much 
alike in character, and are all agreeably saline to the taste. Of 
the waters among these last, which have been quantitatively, 
analyzed, the Intermittent of Caledonia will be seen to contain 
the largest amount of these earthy chlorids, after which follow 
the St. Léon, and Georgian Spriugs, then those of Lanoraie, 
Caxton and Plantaganet, which contain the least of all. 


In the second division of saline springs, these earthy chlorids 
are wanting, and we find instead, a portion of carbonate of 
soda, which gives to the waters when concentrated, an alkaline 
or soapy taste. Some of these are at the same time strongly 


saline, but in others the alkali predominates, and renders the 
taste of salt in the evaporated waters, hardly perceptible. They 
all afford the reactions of bromine and iodine, and many, 
perhaps all of them, contain a portion of borate of soda.— 
Carbonates of baryta and strontia are found in all those which 
do not contain a portion of alkaline sulphate. 
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CLASS 1. SALINE WATERS. 


Division B. Containing Carbonate of Soda. 














| 
NAMES AND LOCALITIES. 6 1000 SerRerorTror 
} ARTS. 

BAY Sager teh er 

1 Varennes, (Outer Spring.) B | 10-72 | *1849p. 49 
2 “ (Inner Spring.) | By) 9-68) * «4 61 
3) Fitzroy, (Gillan’s Spring. ) . . | Bl 884 | *1851« 49 
4)Caledonia, (“Gas” Spring.) . > . | S| 7:77 | #1848 «141 
5 as (‘‘Saline” Spring. ) 18], 784) * « 8148 
free 1 ae B| 7-88 | *1851« 51 
7|La-Baie, (Courchéne’s Spring.) . |B} 7-29 | *1858 « 161 
8 Chambly, (Rang-des-Quarante.) | B| 6-74 1852 « 116 
9 Ste-Hyacinthe, (Providence Spring.) Bi 516 1850 «« 102 
10 La-Baie (Houl?’s Spring.) . v3 B; 4.96 1853 «« 161 
11|Caledonia, (Sulphur Spring.) . S| 4.94 | *1848 « 145 
12/Chambly, (Grand-Coteau. ) | B/ 2.18 | *1858 «« 164 
13/Ste-Martinen. . . . . . (S| 1:98 1852 « 114 
14 Nicolet, (Hébert’s Spring. ) S| 1:56 | *1858 « 162 
15|St.-Ours. weal hes S| 68} * “ «167 
16|Ste-Anne-de-la-Pocatitre, . 8 ‘86 | 1852 118 
17|Jacques-Cartier River, . S|; -84 | #1858 « 159 
18} Nicolet, (Roy’s Spring), ire ee 


The quantity of alkaline carbonate bears no constant propor 
tion to the whole amount of saline matter, for while the 
waters of Varennes, Caledonia, Fitzroy and Beleil, contain but 
from -05 to ‘58 parts in 1000 parts of carbonate of soda, 
equal to from 1 to 12 per cent. of the whole amount of soda 
salts present, the Jacques-Cartier Spring contains 1-95, that of 
St--Ours -134, that of the Grand-Coteau of Chambly 1-06, and 
Hébert’s Spring in Nicolet, 1-13 parts, equalling 82, 68, 52, 
and 72 per cent. of the whole amount of alkaline salts present. 
These less saline waters then contain not only relatively, but 
actually, more alkaline carbonate than the more strongly saline 
springs. It will be understood that a small undetermined 
portion of the soda represented as carbonate, exists combined 
with boracic avid. 

The second class of springs consists of a small number 
containing free sulphuric acid, together with sulphates of lime, 
magnesia, alumina, protoxyd of iron, and small portions of 
alkalies, without any trace of chlorine; they all contain 
sulphuretted hydrogen. Of these four are known, all being in 
the same region of Western Canada; they are the Tuscarora 
Sour Spring, containing 1-87 parts of sulphates and 4-29 of 
free hydrated sulphuric acid, in 1000 (See Report for 1848 p. 
152); another in Niagara with about -6 parts of sulphates of 
the above bases, and two parts of free acid in 1000; besides 
a third from near Chippawa, described by Dr. Mack, of St. 
Catharines, ©. W., in the British American Journal, vol. v.p. 
63, which in composition and strength is very much like that 
of Tuscarora, and a fourth furnished me by Dr. Chase of St. 
Catherines, from the vicinity of St Davids, and similar.to the 
last, although weaker. (Report for 1850, p. 100.) The con- 
nection of these springs with the gypsiferous rocks, and their 
supposed relations to the deposits of gypsum, have been 
discussed in the Report for 1848. 

The Charlotteville Spring is not included in either of the 
above classes, as its saline ingredients are principally earthy 
sulphates and carbonates, with but a very small proportion of 
chlorids ; its solid ingredients amount to 2°49 parts in 1000. 
This water is remarkable for the great quantity of sulphuretted 
hydrogen gas which it holds in solution, amounting to 32-1 
eubic inches to an imperial gallon. (Report for 1848, p. 157.) 
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The quantity given in that report, 26-8 cubic inches was cal- 
culated for an American standard gallon of 231 cubic inches. 
The feebly saline and sulphurous waters, 23, 24, and 25, of 
division A, resemble this in the predominance of sulphates. 

All of the springs of division A, with the exception of those 
of Ancaster, which belong to the Niagara group, issue from 
Lower Silurian rocks ; the water of Ste.-Anne, No. 17, comes 
from the Oneida conglomerate, and of the others, Nos. 3, 
16, 18, 21, and perhaps 6 and 14, issue from the Utica ye 
or the Hudson River group, while the others velong to the 
Trenton limestone, and that of Fitzroy to the Chazy or Calci- 
ferous sandrock, to the latter of which the water of Ste.-Mar- 
tine is probably to be referred. Of the remaining thirteen, 
Nos. 1, 2, and 17 rise from the Utica slates, and the others 
from the Hudson River group, with the exception of 16, 
which issues from the conglomerates immediately above. 

CLASS I. SALINE WATERS.—D¢vision A. Containing Chlorids of Earthy Bases. 
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LOCALITIES AND NAMES. | Parts.See Repo ror 

— -|-— | ee 
1] Ancaster (Salt Well) ...............00000+.:|$ | 86°57] *1848 p. 161 
RI ER Sicaccsic Smee gecisnovovends vecens |..., 20°68} 1851,, 58 
8) La-Baie-du-Fébvre (Lafort’ s Spring) .. | B) 15-94) 1858,, 160 
SEE isnt nkcaistbs ieabensbebepneonaseen ones B| 14-50 1852 ,, 112 
5| Caledonian (‘Intermittent ’’) ............|... 14-63) *1848,, 149 
IN Si UNG ib eo tisi dies. woceesdes shh B| 13°88} *1849,, 53 
7| Caxton .. ieaddbbdib cote babies cotehbnicgnesl sil SURE I} 5.95  B6 
& Rivitre-Ouelle gentidpgwopemnnensengnnnroecasece S| 13-66 1852 ,, 113 
9} Plantagenet (La Rocque’s Spring) ......|... 13-16; *1849,, 57 
10] Lanoraie ............ sss ppbpenenst enepenons B} 12°88; *1851,, 48 
11| Gloucester ...... ube cde ae 11-20 | 1852 ,, 112 
12) Plantagenet (Georgian Spring). |S} 10-98) *1851,, 47 
13] Kingston ....... Scscnbelll 10-16; 1852,, 117 
BE BOE S50i6n oe 000 tee ccc cesecccne 090 ons |B] 7:36 1850 ,, 103 
15) L’Original (Langlois’ Spring) ............|... 6-40; 1851,, 58 
16} La-Baie-du-Fébvre (Loizeau’s Spring)..|B} 5-44|) 1853,, 160 
17| Ste.-Anne-de-la-Pocatitre ...............045 S| 5-06 1852 ,, 114 
18] Pike River (Saline)  .............s0esee0 00 B| 4°76; 1849,, 59 
19] Ancaster (Sulphur)  .......s..-000. sesseeees ieee | 1848,, 162 
MINED a0e5c0ces0es noe cenccccen esccce coneee | eee 1849 ,, 60 
21] Pike River (Sulphur)..........:0sseeeeeee| S| oe ees | 1849,, 59 
SSI osc ovinds cep peevdnccenseess ees ove S| 1:88} 1850,, 103 
23] Les-Eboulmens (Sulphur)... eres 70 | 1851 ,, 53 
24] Fitzroy (Grant’s Sulphur Spring) apeinies TBS senses | 1847,, 124 
25} Pakenham Village (Sulphur Spring) ...|S| ...... regi esy n'e 
26] Westmeath (Petrifying ne) . So sats 
27| Matan River Gaspé ...... {S| + 











NEW MINERAL.—WILSONITE. 

A specimen said to be from the second lot of the ninth con- 
cession of Bathurst, furnished by Dr. Wilson of Perth, to 
Professor Williamson of Kingston, to whose kindness I am in- 
debted for the opportunity of examining it, has afforded me 
two very interesting species. It consists of a white crystalline 
pyroxene, or diopside, with copper pyrites, small crystals of 
silvery-gray mica, prisms of bluish-green apatite, and portions 
of a milk-white cleavable calcite, together with a rose-red 
mineral, having in its general aspect some resemblance to a 
common variety of wollastonite or tabular spar. 

It occurs massive, with cleavages which indicate an oblique 
system of crystallization ; according to Prof. E. C. Chapman, 
of the University of Toronto, who has examined a specimen in 
the collection of the Canadian Institute, the cleavage prism is 
apparently right rhomboidal, and the inclination of M : T= 
1100—1150. The cleavages with M. and P are perfect and 
easily obtained, giving to the mass a fibrous aspect; with T 
the cleavage is imperfect. Hardness, 3-5; density 2-765— 
2-776. Lustre vitreous, shining, occasionally pearly on the 
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Jolor, rose-red to peach-blossom-red ; sub 
fracture uneven. 


cleavage surfaces. 
translucent ; 





ANALYSIS. 
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As this interesting mineral appears to constitute a new spe- 
cies, I have named it Wilsonite, after its discoverer Dr. Wilson, 
who has long been known as a zealous student of the miner- 
alogy ot his district. It is to be wished that farther examina- 
tion may detect distinct crystals of the mineral ; a single im- 
perfect one, having its angles rounded, was found in the 
calcite. 

Lievrite.—A mineral which is to be referred to this rare 
species was received from C. Billings, Esq., of Bytown, a gen- 
tleman whose zeal and activity in the pursuit of mineralogy 
and geology give promise of valuable results. It was found as 
a rolled mass of some ounces in weight, coated with a hydrated 
oxyd like limonite, resulting from a superficial decomposition. 
Within, the mineral is unaltered, and has a hardness of 5:5, 
and a density of 4:15—4:16. Lustre sub-metallic, shining, 
occasionally iridescent ; color velvet-black : stgeak and powder 
yellowish ash-grey ; it is slightly translucent on the edges, 
very thin scales transmit a brownish light. Fracture uneven, 
brit:le, strongly attracted by the magnet. It cleaves imper- 
fectly in two directions oblique to each other. 

Before the blow-pipe on charcoal the mineral intumesces and 
yields a black slag which is still magnetic. It gelatinizes 
readily with hydrochloric acid, but the ‘silica which separates 
retains a small portion of iron. The solution contains pro- 
toxyd with some peroxyd of iron, besides a little magnesia, 
lime, and a trace of manganese. For its complete analysis 
the mineral was decomposed by fusion with carbonate of soda. 

The amount of peroxyd of iron was determined by decom- 
posing the finely powdered mineral with hydrochloric acid in a 
vessel filled with carbonic acid gas, and after adding recently 
boiled water, digesting it with a weighed plate of metallic 
copper, in the manner prescribed by Fuchs; the amount of 
copper dissolved, corresponded to 9-93 per cent, of peroxyd. 
Another determination was made with similar precautions, by 
adding to the diluted hydrochloric solution, phosphate of soda, 
and then acetate of soda in excess. The precipitated perphos- 
phate of iron gave 10-80 per cent. of peroxyd, while the entire 
amount of iron as peroxyd was 73-6 per cent., giving 56-52 
for the amount of protoxyd in the silicate. The results of 
analysis were as follows :— 


SI es) dheielib cinshen egies thaces wis wi eeasade 27:80 28-20 
Protoxyd of Iron ............ os tint, nate 56-52 
UE |) 5:'' * aseve ach eberes bigeaestotas 10:80 9-93 
POMNINOE 56060) v0chc0 cotucsdnedevscstaatic 2-59 
LARA © oécsci0e PeneWirighdbbe SOMU Mey shbiel .64 
Loss by i nition eb bcbg dhs Kab iheowted 1-20 
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The ratio between the oxygen of the siliea and that of the 
other constituents, the water included, is 14-72 : 18-21, or 


very nearly 4: 5, which is that required by Rammelsberg’s 
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formula for lievrite. In the present specimen, the lime ordi- 
narily present, is replaced by protoxyd of iron and magnesia. 





On the Warming and Ventilating of Schools. 





By New Arnott, M.D., F.R.S. 


The lecturer began by remarking that it would be difficult 
to overrate the importance to this and all countries which have 
a cold winter season, of the arts of warming and ventilating, 
but that as yet, although scientific men judge correctly in re- 
gard to them, the mass of the people nowhere suspect the true 
magnitude of the evils springing from the existing defects. 
‘The public may be shocked occasionally by hearing of multi- 
tudes perishing from jail or ship fevers, or cholera, geverated 
in confined air, and been in crowded and ill-ventilated churches, 
concert rooms, theatres, &c., but the more permanent injury to 
health, the early mortality and the diminished enjoyment of 
life suffered by large classes who occupy ill-ventilated dwellings, 
manufactories, or schoolrooms, escape common notice. A cen- 
tury ago men did not suspect the possibility of there ever being 
on earth such steam-engines as we now possess, or railways, 
steam-ships, gas-lights, penny postage, Xc., all of which are the 
recent fruits of human ingenuity, and chiefly of the ingenuity 
of men in this country ; but now, when all have perceived the 
extraordinary benefits obtained, and the evils avoided by these 
novelties, they would deem the world much less worth living 
in if such things did not exist ; so the time is probably not far 
distant when in public estimation the sanitary arts of which we 
are to speak toflay will be regarded as things of high value. 

The lecturer then observed that nature warms by the sun, 
and is always ventilating, that is to say, removing from about 
persons the air rendered poisonous by their breathing, or other- 
wise, through the agency of wind, and of the warmth given to 
the breathed air; this warmth, by causing dilatation of that 
air, or greater lightness under the same bulk, produces a move- 
ment upwards, and of the foul warm air departure, urged by 
the pressure of the surrounding heavier pure air taking its place. 

Art imitates nature closely. It warms by fire, and it venti- 
lates by using partly the natural agencies of the wind and the 
lightness of warmed breath, but also by using the strong upward 
movement in chimney flues of the hot air which has fed com- 
bustion below, and is called smoke. This air, by being made 
to fill the chimney flue as a light column, is pressed up by the 
surrounding heavier atmosphere with force proportioned to the 
difference of specific gravity and the height of the chimney. A 
heated chimney with an open fire-place is, therefore, constantly 
changing the air in the bottom of the room. 

The lecturer then referred to the new arrangement of the 
op2n fire-place described in a paper read by him two months 
ago in the hall of the Society of Arts, and which was favorably 
received by the scientific men then assembled. He briefly re- 
capitulated and explained, by diagram, the chief peculiarities 
of that fire-place—Ist, Its being smokeless ; 2d, Its saving 
much fuel; 3d, Its having much stronger ventilating force than 
other open fires ; and 4th, Its taking away the foul air collected 
near the ceiling of the room instead of the purer air from below. 
He gave his opinion that this fire-place having the dimensions 
of its parts and adjuncts adjusted to the purpose in view, Will 
be found to be the best simple means of warming and ventilat- 
ing schoolrooms. 

The modifications required for a school are— 


1. The chimney ventilating valve to be larger. 
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2. The chimney-flue also from above the valve to be larger - 
than below. 

3. The chimney top to be surmounted by a moving cowl, or 
one of the fixed wind-guards, of kindred nature, which, when 
the wind blows, produce a degree of pumping action. 

4. The large quantity of fresh air required for a schoolroom, 
to be caused to enter in a distributed manner, or at various in- 
lets besides the principal one near the fire—as from the ceiling 
—or in summer by the tops of the windows opened a little on 
the side towards the wind, or by openings near the floor; all 
considerable openings on the leeward side being closed. 

He remarked with respect to larger schools that— 

1. It may be necessary in winter to warm the air which 
enters at a distance from the fire, by letting it touch the surface 
of tubes or flat vessels of metal, filled with water, circulating 
from a boiler at the fire. 

2. It may be expedient to use, ‘ at certain times of no wind 
and medium temperatures,” the cheap ventilating pump, with 
light curtain valves, which has been adopted advantageously in 
passenger and convict ships. This pump injects or extracts 
any desired quantity of air with mechanical certainty, and is 
worked as easily as the bellows of a church organ. 

3. It may be desirable to economise fuel by using the more 
complex pumping apparatus (already proved but not yet pub- 
licly exhibited), which causes the vitiated hot air in passing 
away from any crowd to give up its warmth to the pure air en- 
tering. 

He then spoke of some other means of ventilating which are 
useful for particular cases, and under certain circumstances ; 
but which, by unskilful persons, are often deemed universally 
applicable, and are so often employed amiss— 

1. Open Windows.—Often allowable in summer—in winter 
dangerous if more than a chink at the top be opened. A thin 
sheet of cold air entering the room aloft, will, in descending, so 
mingle with the hot air of the room as not to be felt by persons 
below. 

2. Perforated or opening window panes, or openings in the 
wall.—The same remarks apply to these as to the window 
opened. Such openings produce strong cold currents, where 
there is an open fire, and foul air does not pass out by them. 

3. The windsail of ships.—A capacious tube of canvas sus- 
pended from the rigging, and leading to the spaces between 
the decks ; the mouth, expanded by a hoop, or otherwise, is 
kept turned to the wind. This acts powerfully in strong winds, 
but in calms not at all. 

4. A wooden or metallic tube or shaft leading from the open 
air into a room, and surmounted by a moveable cowl or hood, 
of which the mouth always turns to the wind by the action of 
the wind itself.—This may be regarded as a self-adjusting wind- 
sail of inflexible material. 

5. Two such tubes opening into the same room or cabin— 
the mouth of one of the cowls being always towards the wind, 
to receive fresh air; the mouth of the other being turned away 
from the wind to let used air escape. The two together act 
with double force. 

6. Mines are commonly ventilated by two shafts, one having 
a fire at the bottom, to render it the ascending air shaft; the 
other, without fire, lets fresh air descend. If there were no 
fire, the ventilating action would be in many cases so imperfect, 
that workers would not be safe below. 

7. In some cases a single large shaft is made. to answer the 
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purposes of two smaller. It is divided into two channels by a 
partition, called a brattice, made of iron plate or other fit mate- 
rial, and running down from the top to the bottom. One of 
the channels serves as the smoke-flue. This arrangement is ob- 
jectionable on several accounts. 

8. In imitation of this, a single short tube of metal, divided 
by a brattice or partition of metal into two channels, has been 
fixed through the ceiling of rooms, stables, &c., to ventilate 
them. It is much better than an open pane in the window, or 
a hole in the wall—and either of these is much better than no 
ventilation at all; but it has many faults. It has no source of 
heat immediately in one channel, like the mine-shaft, to make 
it draw strongly. The most impure air approaching the open- 
ing to pass out is always rubbing against, and mingling in a 
degree with the new air passing in. It injects and extracts 
much less strongly than the twin tubes described above, at No. 
5. When there is little wind, and little difference of tempera- 
ture in the two channels, there is little or no action. With 
closed doors and windows in the rooms below, and a strong fire, 
both channels become inlets of cold air. The cold air entering 
by it is not diffused in the room, and may prove hurtful, like 
that from an open window. Yet, with all these defects, it will, 
in certain cases, prove a useful aid, because it is a high open- 
ing to the external air, and has tranquil action. The model 
containing one or more burning candles, to represent men, which 
has been used to illustrate its action, is calculated to give to 
ordinary observers a very fallacious notion of its nature and 
power. 





Anthracite Coal in the United States. 





There are few subjects in the history of mining operations 
more remarkable than that of the anthracite coal field of Penn- 
sylvania. For a century and a half after our countryman, 
William Penn, had founded that colony, and established 
that commonwealth, wood was the only fuel known to its pop- 
ulation; but in time increased cultivation cleared away the 
forests, and Providence directed attention to the vast beds of 
coal to be found in the mountain ranges of the Schuylkill. 
The old German residents long laughed at the idea of making 
fires with what they called “ black stones,” and the adaptation 
of anthracite to the purposes of domestic fuel was generally 
ridiculed. The same silly prejudices still prevail in Ireland, 
where the anthracite abounds, and the inhabitants unaccount- 
ably prefer to expend the resources of their country in import- 
ing an inferior fuel to employing their own. Perseverance 
and science in the United States, however, overcame every 
difficulty, and by the use and constructien of improved stoves, 
on new principles of strong draught and ventilation, anthracite 
coal is now burnt in the American cities with as much facility 
as bituminous coal is with us, while its radiation of heat and 
consequent power of imparting warmth are far more intense. 


The anthracite coal trade of Pennsylvania is of recent crea- 
tion, while its rapid and progressive advance in that state alone 
is a source of wonder. It commenced in 1820, in which year 
the quantity of Pennsylvanian anthracite sent to market was 
365 tons. In 1830, ten years after, it reached 174,734 tons. 
In 1840, another interval of ten years having elapsed, it reached 
865,414 tons, and in 1853 it swelled to the prodigiéus amount 
of 5,195,151 tons. The value of this mineral fossil fuel is 


every day winning its way with the people, who are adapting 
it to their wants and their comforts, so that the demand is 
daily increasing with more than progressive rapidity. 


For the 
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express purposes of furnishing supplies to meet the demand, — 


railways have been laid down, others are in course of formation, 
and still more have been projected. We are beginning to 
fullow the example of the Americans in using authracite coal 
in our steam-ships—for instance, in the Great Britain, for 
her voyages to Australia ; and it is not impossible that before 
long their methods and appliances for using it will be adopted 
for domestic purposes in many districts. 


We are enabled to present to our readers a very interesting 
detail of a recent visit to the coal field of Pennsylvania. The 
coal bed lies in a range of the Blue Mountains, and is found 
on the north side, extending from east to west about 70 miles, 
varying in width from 6 to 12 miles, while on the south side 
there is nothing seen but mould and red shale rock. When 
digging in the very centre of the summit, a black line was dis- 
covered, running along the range east and west, which is, in 
fact, a line drawn by nature, dividing the coal from the stony 
rock. The face of the country, with the exception that the 
hills are higher, resembles the coal and iron region of the 
Forest of Dean, in Gloucestershire; the coal dips in various 
angles from the horizon, and in no instance horizontally, as in 
some coal fields in England. The seams and veins the best of 
which are about 60 feet wide and 12 feet thick, converge 
towards a common mass at the eastern end of the range, near a 
portion of the mountain called Maunch Chunk. Here, except 
the outside covering of rock and earth, the masses of the hills 
are solid coal, so much so, that a slice of the hill is cut away, 
exposing the coal, where is is actually quarried like stone, 
instead of being reached by subterraneous galleries and shafts, 
as at Pottsville. Many of the shafts in the latter district are 
1000 feet deep, while a few are horizontal tunnels running 
into the mountains, while in some of the colleries there are 
horizontal tunnels, and then deep and perpendicular shafts 
crossing them. The mines are valuable in proportion as the 
coal is above or below the water-level of the springs. 


The vast expanse of the galleries and shafts, of course, re- 
quires large quantities of timber for shores and props, and all 
the large timber in the vicinity of the collieries has been long 
exhausted. Although the neighbouring mountains would ap- 
pear to be covered with trees, they are as yet too young and 
too small to be of much use, and timber for the use of the 
mines—and a few large ones will require a forest—has to be 
hauled for 15 or 20 miles, the expense of which exceeds that 
of the trees. The water raised from those mines is impreg- 
nated with iron and sulphur, and one feature in these valleys 
strikes the stranger with surprise—that is, that millions upon 
millions of tons of coal dust, or as it would be called in Eng- 
land small coal, are collected in heaps, apparently valueless. 
Hitherto these vast mounds of refuse, being anthracite, have 
been almost useless; had they been bituminous they would 
have been mixed, and converted into some kind of fuel; but 
we are told that as yet in America, means have not been 
adopted to render the small anthracite available for that pur- 
pose. Both in Wales and in Ireland it has long been the 
practice to mix the small anthracite with clay, which mass is 
then rolled into fire-balls, and used by the farming classes as 
fuel. Large quantities of it are also employed in the burning of 
lime for agricultural purposes, uses to which it will probably be 
hereafter extensively applied as cultivation spreads in America. 
Most of the collieries of Pennsylvania are worked upon royal- 
ties—that is, a coal company pays the owner of the land and 
mine at the rate of from 25 cents to 40 cents per ton for all 
raised, the company paying all the mining expenses, the land- 
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Jord keeping a-clerk to check the produce, which is also tested 
by the receipts froin the mines at the railways and canals. 

It would appear that the most improved methods of working 
coal practised in this country are also adopted at the great coal 
mines of Pennsylvania. The descent is often by shafts, with 
an inclination of 55°. They have, as with us, a subterraneous 
road, called the highway, to which the coal is brought by 
branches, and it is raised by the methods which we adopt.— 
The price of the anthracite is $6} in } hiledely hie.enc87} in 
New York, per ton of 2000 Ibs.; but wages are rising at the 
collieries, and labourers, who three years ago only received 
from 87}c. to $1, are now paid from $1 to $14 per day. 

Great quantities of the coal of this region are carried by the 
railway from Pottsville, through Reading, to Philadelphia, 
generally known as the Reading Railway. Much English 
capital is invested in this company, and as it is believed that 
the present floating debt will be absorbed by the profits in 
about a year, the stock has recently advanced from 31 to 36}. 
The details respecting a railway almost entirely dependent for 
its prosperity on its coal traffic are curious. Its working stock 
consists of 105 locomotive steam-engines; general freight cars, 
684 ; passengers’ cars, 40; coal cars, 4792. The receipts 
from the road, in 1853, were $2,688,283, of which passengers 
contributed $225,783 ; merchandise, $180,612; and coal, no 
less than $2,254,694—a state of traffic contrasting strangely 
with the railway returns of England. We are assured that 
recently no fewer than 2500 cars, each containing 4} tons, 
were in one day sent down the road from Pottsville and 
Schuylkill Haven to Philadelphia, Richmond. The present 
freight to Philadelphia is $2} per ton, and the receipts are 
frequently $20,000 per day. 

Railways in America necessarily possess vast advantages 
over canals for the carriage of coal, railways being open and in 
action all the year, while canals are closed by ice all the winter. 
and as the coal railways of the American Union promise well, 
we are glad to learn that a large proportion of their stock and 
bonds is held in England. The Reading Railway has been the 
cause of converting the upper part of the city of Philadelphia, 
called Richmond, into an American Neweastle-upon-Tyne, 
and a fleet of coal vessels is now to be constantly seen lying 
there. 

The canals communicating with the Pennsylvania coal field 
appear to be also highly prosperous, and the details which we 
have thus in a condensed form presented to our readers, must 
satisfy them that, however great and rapid the general advance 
of the United States has been, the singular increase, within a 
limited and defined period, of the anthracite coal trade, is 
probably the most striking ard remarkable feature which it 
presents to our consideration.- «Mining Journal. 





The Report on Railways for 1853. 





BY CAPTAIN GALTON, R.E. 





The length of new lines of railway sanctioned by the legisla- 
ture in the United Kingdom during the year 1853, was 940 
miles, which amount is very considerably greater than that 


sanctioned during any year since 1847. Of this amount 589 


miles were in England, 80 miles in Scotland, and 271 miles in 
Treland. 


Among the most important of the new lines in England ap- 
pear to be the following, viz :—A line from Strood to Canter 
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bury, by which the communication by railway along the south 
bank of the ‘lhames will be rendered continuous as far as the 
North Foreland. ‘Lhe Portsmouth railway by which a direct 
communication will be afforded between Portsmouth and the 
metropolis. An extension of the Midland railway from Leices- 
ter to Hitchin on the Great Northern Railway, by which a 
second line of communication will be afforded from the Mid- 
land districts to the metropolis, and the Worcester and Here- 
ford Railway, by which a more direct road will be opened 
between the Midland Counties and South Wales. 


In Ireland the most important line would appear to be the 
Londonderry and Coleraine Railway, by which a direct route 
will be afforded between Belfast and Londonderry; and the 
Londonderry, Coleraine, and Sligo Railway, which will afford 
a direct railway communication from Sligo to Londonderry and 
to Dublin. 


The total length of railway which has been authorised by 
Parliament to the end 1853 is 12,688 miles. Of this number 
of miles 7686 have been opened for traffic, leaving 5002 miles 
to be completed ; but the compulsory powers of 2838 miles 
have expired without being exercised, or the railways being 
opened to the end of 1853. The length of railways for the 
construction of which Parliamentary power exists is 2164 
miles. The length of railway opened previously to December 
1843, was 2036 miles. The length opened in the year 1844 
was 204 miles; in 1845, 296 miles; in 1846, 606 miles; in 
1837, 803 miles ; in 1848, 1182 miles; in 1849, 869 miles ; 
in 1850, 625 miles; in 1851, 269 miles; in 1852, 446 miles; 
in 1853, 350 miles; making the total length then opened 7686 
miles ; of which 5848 miles are in England, 995 in Scotland, 
and 843 miles in Ireland. The length of narrow guage rail- 
way, including the Irish guage of 5} feet, is 6965 miles, of 
the broad guage 626 miles, and of the mixed guage 95 miles. 
The number of railway companies having single lines of railway 
at the end of 1853 was 97, the length of single narrow gauge 
lines, iucluding the Irish gauge, 1543 miles, of broad gauge, 
112 miles, and of mixed guage 53 miles—total, 1708 miles ; 
of which 1135 miles of single line are in England, 132 miles 
in Seotland, and 441 miles in Ireland. 


Of the single lines opened at the end of the year 1852, 32 
miles 46 chains in England, and 41 miles 76 chains in Ireland, 
have been made double during the year 1853. 


The total length of new lines which were opened during the 
year 1853 amounted to 350 miles. : 
Of the lines opened in England, the principal ones are—the 
Oxford, Worcester, and Wolverhampton railway from Wolver- 
cot to Evesham, by which the manufacturing districts near 
Birmingham, the town of Worcester, and the important agri- 
cultural districts between Worcester and Oxtord are accommo- 
dated with a direct route to London; the Newport, Aberga- 
venny, and Hereford Railway, by which . direct route is 
afforded from Birkenhead to South Wales; and the Thirsk 
and Malton, and Malton and Driffield Railways, by which 
railway communication is afforded to an important district in 

Yorkshire. 

In Scotland the only line of importance opened for traffic 
was the Deeside Railway. In Ireland the most important 
lines are the Waterford and Kilkenny, and Waterford and 
Limerick Railways, by which Waterford has been connected 
with the Irish railway system ; and the railway from Killarney 
to the Great Southern and Western Railway. 


- All these lines of railway were inspected, previous to being 
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opened for traffic, by officers of the Railway department of the 
Board of Trade, who required the vpening to be postponed in 
twenty-eight instances. The total number of inspections 
which were required to be performed by the officers amounted 
to fifty-eight. 

Of the railways opened during 1853, twenty-five portions of 
railway, representing a total length of 298 miles, consisted of 
single line open at the end of 1853, viz., 1708 miles, was 
between one-fourth or one-fifth the whole amount of railway 
open. It is to be observed that the length of single line open 
at the end of 1852 was 1485 miles, and at the end of 1851, 
1307 miles. A single line of railway cannot be worked with 
safety except under special regulations, so framed as to prevent 
the possibility of engines or trains moving in opposite direc- 
tions, froin meeting on the single line ; such regulations are, 
however, inconsistent with a large amount of traffic. In all 
cases of single lines opened during 1853, the regulations re- 
quired generally either that the trains should be worked by 
means of one engine moving backwards and forwards over the 
line, or over particular portions of it ; or that some particular 
man sbould be appointed to accompany the trains moving over 
the portions of single line. And in cases where the electric 
telegraph is in use, the regulations required were, that the 
persons employed to start trains should be distinctly respon- 
sible for ascertaining, before starting the trains, that the line is 
clear so far as the next station. 


The amount of capital invested in railways at the end of 
1852 was £264,165,680, of which £161,400,256 consisted of 
ordinary capital, £38,700,655 of preference capital, and 
£64,064,668 of loans. The amount of capital raised for 
railway purposes in 1849, was £29,574,720; in 1850, 
£10,522,967 ; in 1851, £7,970,151; and in 1852, £16,398,993 ; 
thus increasing the amount invested in railways at the end of 
1849 from £229,747,778 to £264,165,680 at the end of 1852. 
The amount of money which was raised by railway companies 
during 1853 has not yet been returned to Parliament; but it 
may be assumed not to have been less than that raised during 
1852, and it is therefore probable that the whole sum raised 
by railway companies to the end of 1853 is not less than 
£281,000,000, of which about £42,000,000 may be assumed 
to have been preferential capital, and nearly £70,000,000 
would appear to have been borrowed on the security of the 
undertakings. 


The number of miles of railway in course of construction 
on the 30th of June, 1853, was 682 miles, and the number of 
men employed on them was 37,764. The number of miles 
open for traffic at that date was 6512, and the number of men 
employed, 80,409. The number of men employed on railways 
open for traffic was 9-5 per mile in 1852, and 10-7 per mile in 
1853. 

The total number of passengers conveyed on railways in the 
United Kingdom in the year 1853 amounted to 102,286,660; 
the number in 1852 had been 89,135,729. The total receipts 
from all sources of traffic amounted in 1853 to £18,035,879, 
and in 1852, to £15,710,554. 


The receipts from goods have increased from £4,750,504 in 
1849, to £8,112,477 in 1853, being an increase of from £1090 
per mile, in 1849, to £1415 per mile, in 1853; and whilst the 
receipts from passengers in 1849 were larger than the receipts 
from goods in the proportion of 53-42 to 46-48, in 1853 the 
contrary was the case, viz., the per centage of the passenger 
traffic was 47-45, and of the goods traffic 52-55. 


In Scotland the progress of traffic on railways has been. 
similar. The mean length of railway open curing the year has 
increased from 795.5 miles open in 1849, to 987 miles open in 
1853. The number of passengers conveyed in 1849 amounted 
to 7,902,228, and in 1853 to 10,999,224, which represents 
9993 per mile in 1849, against 11,246 per mile in 1853. The 
relative number of passengers of each class conveyed would 
appear to have slightly varied, the number of first and third- 
class passengers having increased, and the number of second- 
class passengers having diminished, the number in 1849 being 
720 first-class passengers per mile, 2035 second class passen- 
gers per mile, and 6997 third-class passengers per mile, 
against 1107 first-class, 1971 second-class, 8165 third-class 
passengers per mile in 1853. The receipts from passengers 
having increased from £540,778 to £697,712; or from £680 
per mile, in 1849, to £713 per mile in 1853; and the 
proportion of receipts from each class conveyed having been 
in 1849, £149 per mile for first-class, £196 per mile for 
second-class, and £331 per mile from third class passengers, 
against £181 per mile from first-class, £179 per mile from 
second-class, and £345 per mile from third-class passengers in 
1853. 

It would, therefore, appear that in Scotland the third-class 
traffic preponderates considerably both as regards numbers and 
receipts. There is also in the Scotch lines a preponderance 
in the receipts from goods traffic over the receipts from pas- 
senger traffic. 

The amount received from goods in 1849 was £650,640, 
and in 1853 it was 1,068,016, representing £818 per mile in 
1849, against £1075 per mile in 1853. The relative propor- 
tions of the two descriptions of traffic were, in 1849, passenger 
traffic 45°38, and goods traffic 54-62 ; and in 1853 the receipts 
from goods traffic amounted to 60°48 per cent. of the whole. 
traffic. 

The mean length of railway opened in Ireland in the year 
1849 was 428 miles, and in the year 1853 it was 771 miles. 

The total number of passengers conveyed in 1849 amounted 
to 6,059,947, or 14,142 per mile; and in 1853 it amounted to 
7,074,475, or 9175 per mile. 

The receipts from goods are also largely increasing, and they 
bear every year an increasing proportion to passenger traffic. 

With respect to accidents, it appears that in 1852, 217 per- 
sons were killed, and 486 injured on the railways in the United 
Kingdom out of a gross total of 89,135,729 passengers; of 
these persons 181 were killed and 413 were injured in Eng- 
land ; 24 were killed and 71 injured in Scotland; and 11 were 
killed and 2 injured in Ireland. In the year 1853, out of a 
gross total of 102,286,660 passengers conveyed by the pre 
of the United Kingdom, 305 were killed, and 449 injured; 
of these 243 were killed and 369 injured in England; 37 were 
killed and 68 injured in Scotland; and 25 were killed and 
12 injured in Ireland. 


On an Improvement in the Manufacture of Iron and Steel. 





BY M. AUGUST LAUGEL, PARIS.* 





Scientific revolutions are always caused by the discovery of 
some entirely new principle; industrial ones by a new and 
happy application of principles long known, but from which all 
the results have not yet been obtained. 





* From the “ Journal of the Franklin Institute.” 
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I propose in this brief memoir to demonstrate the possibility 
of an industrial revolution in the United States with regard to 
the manufacture of cast iron, iron, and steel. 


A few historical considerations must first be presented. It 
is universally known that iron was at first manufactured exclu- 
sively by means of charcoal with apparatus of small dimensions. 
This method precluded the preparation of large quantities, and 
it became quite insufficient when the introduction of steam- 
engines gave to industry so much wider a field. The immense 
importance of coal began to be recognised, and iron was manu- 
factured by its means, according to new methods, which fa- 
voured its more rapid production in greater quantities. 


A rivalry thus commenced between coal foundries and those 
kept up by wood, in which the latter were evidently to be 
overcome. ‘The nations possessing great coal districts, parti- 
cularly Great Britain, became the producers of iron for all the 
rest. 


In these circumstances, if suddenly there should be dis- 
covered a new means of making iron with wood as rapidly and 
as economically as it is done at present with coal; if, besides, 
the iron thus prepared should offer in quality very great ad- 
vantages in comparison with that made with coal ; is it not 
natural to suppose that the consumers who are only attracted 
by the cheapness of English iron, would cease to employ it ? 
Even admitting that under certain circumstances this iron 
would be dearer, they could more advantageously use it for 
those purposes for which iron of the first quality is indispen- 
sable, such as the manufacture of steel. 


The country best situated for the success of this industrial 
revolution is undoubtedly the United States of America. For 
example, wood is found there in great quantities, and may in 
some places be obtained at a very low price: on the other 
hand, the beds of mineral iron are very numerous; modes of 
transport, always important in the working of iron, exist in 
great numbers. Here we find all the conditions necessary to 
success; it remains only to establish with certainty the advan- 
tage of this new method of manufacturing iron, and to explain 
its high importance. 


Ist. Wood is not charged with those mineral substances 
which injure at once the calorific effect and the quality of the 
metals fabricated by it. Coal contains often ten per cent. of 
matters either useless or injurious. Wood, on the contrary, 
contains hardly one-half per cent. of mineral substances, which 
besides are never injurious. All wood has great chemical 





uniformity, while coals differ much from each other, which 


| involves the disagreeable necessity of ranging the methods of 


employing them. It is well known to metallurgists that wood 

should not be employed as a combustible without previous pre- 
| paration, on account of the large proportion of water which it 

contains. 

| For many years the most various experiments have been 
| made to prepare the wood before using it as a combustible. 
| The method to which we would now call attention has been 
used for a short time in Styria and Carinthia, which consists in 
taking from the wood only the water, and stopping the distilla- 
tion as soon as the substances which begin to escape contain 
carbon. ‘Two methods have been used to effect this conversion 
of wood into igneux (lignum). 

Ist. The gases coming from the fire-place are brought into 
immediate contact with the wood; thus the wood is raised to a 
temperature above 100° Centigrade, which fi#vours still more 
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the vaporisation by the tendency the gases themselves have to 
be saturated with vapour.* ‘ 


In the second method, only the heat radiating from the 
gases in the fire-place is employed. These gases are not brought 
into immediate contact with the wood, but are conducted in 
pipes of cast or sheet iron, around which the wood is piled. 


This second method affords by far the most satisfactory re- 
sults, being the more economical, and avoiding the disadvantage 
which sometimes attends the first, of making the ligneux 
pyrophoric, and thereby liable to spontaneous combustion on 
exposure to the air. 


It is important to render the second method still more per- 
fect. The following means might be advantageously employed : 
—The combustion of the wood employed effects the conversion 
into ligneux, which is thus raised to a temperature of 150° 
Centigrade. All the water contained in this wood escapes in 
vapour; but the heat contained in this vapour and in the 
ligneux should be made useful, as well as the latent heat con- 
tained in the vapour. For this three successive chambers will 
be necessary. ‘The wood loaded on waggons, passes in sueces- 
sion from one chamber to another. In the first chamber the 
wood will begin to be heated and to dry by means of the latent 
heat of the vapour, disengaged in the second, and condensed 
in the third; and also, by means of the latent heat of the air, 
cooled in the third, and brought back to the first. Itis in the 
second chamber that the entire conversion of the wood into 
ligneux takes place; the ligneux will pass into the third cham- 
ber to cool; the heated air will be conducted to the first cham- 
ber to heat another load of wood; the vapour which is found 
there, and which comes overheated from the second chamber, 
will be condensed, and thus will give more heat to the first 
chamber, with which it communicates by pipes. 


In following the preceding method, it is possible to change 
10 parts of wood (standing for 1-00 of ligneux, 040 of water) 
into ligneux, by means of one part of wood employed as a 
combustible. 


There is another method more economical which might be 
employed to convert the wood into ligneux. It consists in 
utilising the wasted flame of the metallurgic apparatus, after 
having of course previously used it for other purposes ; for 
example, heating the cauldrons ; because on caming from the 
apparatus the gas is of too high a temperature for the operation 
in question, and is still sufficiently hot after having been em- 
ployed for the previous processes. But this method, by which 
economy is carried to the utmost extent, though very suitable 
in France or Germany, does not seem n in America, on 
account of the cheapness of the vegetable combustible. 


Thus far we have only explained, and very briefly, the first 
part of the new method of manufacturing iron. We now come 
to the second part, which is the puddling process with ligneux. 
The puddling, it is well known, is effected by burning in a 
reverberatory furnace the combustible gases which come from 
a lateral fire-place. The important part of the operation is to 
conduct into the furnace a sufficient quantity of air to produce 
a total combustion of the gaseous su ces. Generally too 
much air is admitted, which has the disadvantage of ve ee 
absorbing the heat. Mineral combustibles are much better 





* It is unnecessary in this memoir to describe either the chamber in 
which this process takes place, or the requisite apparatus and details 
of the different processes. 
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adapted than wood to the operations of the puddling furnace, 
on account of their superior density; they develop a greater 
quantity of heat, and also produce a more regular current of 
gas; besides which, the interstices between the pieces of wood 
permit too much air to pass. In the new puddling process, 
the quantity of air introduced into the furnace is, so to speak, 
mathematically regulated ; the combustible mixture, and the 
current of air which serves to ignite it, are admitted separately 
into the laboratory. Here the fireplace must be of entirely 
different dimensions. It is very long vertically; the grate is 
very low, and composed only of a few bars to support the wood ; 
the air no longer enters freely into the fire-place; the bellows 
send a graduated current of air under the wood, which traverses 
it, producing its distillation. On account of the pile which 
the air is obliged to traverse, this distillation takes place, so to 
speak, in a gradual and progressive manner ; the air thus ad- 
mitted into the lower part is in proportion to the quantity of 
ligneux required to be carbonised in a given time. The cur- 
rent of combustible gas which is found in the pile of wood 

into the laboratory, where the puddling takes place, and 
is met by a current of air carefully regulated and driven through 
a pipe; thus the laboratory obtains, instead of an ordinary 
flame, a combustible gas, free from all traces of pure oxygen. 
Nothing is more easy, when one understands the composition 
of ligneux, than to know the exact quantity of air to admit 
into the furnace; but in what proportion shall the whole amount 
of this quantity be divided? How much shall go to the fur- 
nace, and how much to the laboratory? This is a question 
which experience alone can answer. We can only say in gene- 
ral that the | latter proportion depends upon the more or less 
combustibility of the mixture of gases, and consequently on 
the temperature required in the furnace, the rapidity of the 
distillation and the operation itself. 


This last term has evidently in all cases a limit, which fixes 
the proportion to be established between these two currents of 
air. Registers also connect them with each other, which can 
be managed by the workmen themselves. This mode of com- 
bustion is very remarkable, both theoretically and practically ; 
it produces a very great regularity in the labour, and gives a 
current of very pure gas; the purification of the cast iron is 
thus effected under the most favourable circumstances, and 
even very impure kinds give excellent iron. It is quite other- 
wise, it is well known, with the ordinary method of puddling 
with coal, and we may assert in general, that the impurity of 
iron is attributable less to the cast iron than to the imperfection 
of the mode of reviving. In the United States the cast iron 
made with wood or anthracite would never be of a very bad 
quality ;* the admirable perfection of the puddling with 
ligneux would warrant the excellence of the products of the 
new method. It now remains, and this is the main point, to 
consider the economical conditions of the question. 

The following are the facts of the case, the exactitude of 
which we will warrant. 


The consumption of cast iron, labour, and ligneux are per 
on of iron :— 
tons 1-242 


Cast iron, 
For the puddling, days 3: 
Labour < For forging and rolling, ** 4: 0} 11-35 
Sundry processes, ss 2-80 
For the puddling, tons 1-20) .. 
iignees { For forging and rolling, “* 1-30 57° 





* It remains to. be seen, perhaps, if it would not be advantageous to 
manufacture the cast iron also with ligneuz. 


This estimate may serve to establish the special expenses in 
each particular case. In order to establish the general expen- 
ses, it will be necessary to obtain information on the following 
points :— 

Ist. The purchase of land. 

2nd. The price of building materials, stones, bricks, clay, 
&e., &e. 

It will be important, in order to diminish as much as possible 
the total amount, to choose a situation where wood is cheap 
and abundant, and in the neighbourhood of the mines, from 
whence the ore could be brought at a small expense (In case 
it should be preferable not to manufacture the cast iron, this 
last observation applies to the cast iron which it would be 
necessary to buy.) It is also important to take into account 
the means of transport of the produce to the great industrial 
markets, by canal or railroad; the price of labour, &c., &c. 

It would be well perhaps to annex to the establishment a 
manufactory of cast steel ; the ligneux would be very suitable 
for this specics of manufacture, and. it would be very easy to 
prepare for this purpose iron of the best quality. The estab- 
lishment of the works required by this new method must be on 
a very large scale; its success depends almost entirely on the 
employment of the most economical means of manufacturing 
ligneux ; this condition can only be fulfilled by preparing the 
ligneux in great quantities, and consequently the metallurgic 
apparatus must be very numerous. 

The solution of this problem which we have been examining 
is in the highest degree important to the future progress of 
industry in the United States. It will enable them to employ 
to advantage the mineral wealth scattered over their territory, 
and upon a point of the utmost consequence will render them 
independent of other nations. It therefore eminently deserves 
the attention of the metallurgist and the manufacturer. 





On Silica and some of its Applications to the Arts.* 





BY REV J. BARLOW, M.A., F.R.8., V.P.R.I. 





Srrica is one of the most abundant substances known. 
Quartz, common sand, &c., flint, chalcedony, opal, &c., and a 
variety of sand described by Mr. J. T. Way,t may respec- 
tively be taken as examples of crystallised and uncrystallised 
silica. Under all these forms silica is capable of combining 
with bases as an acid. Heat is however essentially n 
to effect this combination, a combination of which all the well- 
known silicates, whether natural, as feldspar, mica, clay, &c., 
or artificial, as glass, &c., are the results. The common forms 
of insoluble glass are produced by the union of silica with more 
than one base. But, when combined with an alkaline base 
only, silica forms a soluble glass, the degree of solubility of 
which depends on the proportion which the siliceous acid bears 
to this alkaline base. This soluble silicated alkali (or water- 
glass) may be prepared by various processes. If sand be used, 
15 parts of find sand, thoroughly incorporated with 8 parts of 
carbonate of soda, or with 10 of carbonate of potass and 1 of 
charcoal, fused in a furnace, will produce a silicated alkali 
which is soluble in boiling water. Messrs. Ransomes obtain 





* Substance of a Lecture delivered at the Royal Institution of Great 
Britain, April 7, 1854. 


+ Quarterly Journal of Chemical Society, July 1, 1853, and Journal 
of Royal Agricultural Soviety, Vol. xrv. p. 1. 











eer Ona Qgr'td ®& 


re To oc #8 








1854.] 






this silicated alkali by disolving broken flints in a solution of 
caustic alkali at a temperature of 300° Fah.* And, more 
recently, Mr. Way has observed that the sand which he has 
described will combine with caustic alkali at boiling heat, also 
producing a water-glass. 


This water-glass has been applied to several important pur- 
poses, three of which were specially noticed. 


1. To protect building-stones from decay. The stone sur- 
faces of Saildings, by being exposed to the action of the 
atmosphere, become liable to disintegration from various 
causes. Moisture is absorbed into their pores. The tendency 
of their particles to separate, in consequence of expansion 
and contraction, produced by alternation of temperature, is 
thus increased. Sulphurous acid is always present in the 
atmosphere of smoke-burning cities, and cannot but corrode 
the elidrevas and magnesian ingredients of oolites and dolo- 
mites. It is true that good stone resists these sources of injury 
for an indefinite time, but such a material is rarely obtained. 
As a preventive of destruction, whether arising from physical 
or chemical causes, it has been proposed to saturate the surfaces 
of the stone with a solution of water-glass. 


It is well known that the affinity of silica for alkali is so 
feeble that it may be separated from this base by the weakest 
acids, even by carbonic acid. According to the expectation 
of those who recommend the silication of stone, the carbonic 
acid of the atmosphere will set the silica free from the water- 
glass, and the silica, thus separated, will be deposited within 
the pores and around the particles of the stone. The points of 
contact of these particles will thus be enlarged, and a sort of 
glazing of insoluble silica will be formed sufficient to protect 
the stone against the effect of moisture, &c. This cause of 
protection applies chiefly to sandstone. But wherever carbo- 
nate of lime or carbonate of magnesia enters notably into the 
composition of the building-stone, then an additional chemical 
action, also protective of the stone, is expected to take place 
between these carbonates and the water-glass. Kuhlmann ¢ 
remarks “ Toutes les fois que l’on met en contact un sel inso- 
luble avec la dissolution d’un sel dont |’acide put former avec 
la base du sel insoluble un sel plus insoluble encore, il y a 
echange ; mais le plus souvent cet echange n’est que partiel.” 
In consequence of this “ partial exchange” an insoluble salt 
of lime may be looked for whenever a solution of water-glass is 
made to act on the carbonate of lime or carbonate of magnesia 
existing in oolitic or dolomitic building-stone. 


This expectation, however, has not been altogether sanc- 
tioned by experiment. A gentleman, eminently conversant 
with building materials,} immersed a piece of Caen stone in a 
solution of a silicate of potass in the month of January, 1849. 
This fragment, together with a portion of the block from which 
it had been separated, was placed on the roof ofa building in 
order that it might be fully exposed to the action of atmosphere 
and climate. After four years the silicated and the unsilicated 
specimens were found to be both in the same condition, both to 
be equally corroded. These specimens were exhibited in the 
theatre of the Institution. But whatever ultimate results may 





* Report of a communication made to the Royal Institution by Prof. 
Faraday, May 26, 1848. Vide Atheneum, June 17, 1848. 


+ Experiences Chimiques et Agropomiques, p. 120. 


¢ Charles H. Smith, Esq., one of the Authors of the “‘ Report on the 
Selection of Stone for the building of the New Houses of Parliament.” 
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ensue from this process, the immediate effects on the stone are 
remarkable. Two portions of Caen stone were exhibited, one 
of which had been soaked in a solution of water-glass two 
months before. The surface of the unsilicated specimen was 
soft, readily abraded when brushed with water, and its calcare- 
ous ingredients dissolved in a weak solution of sulphurous acid. 
The silicated surface on the other hand, was perfectly hard, and 
resisted the action of water and of dilute acid when similarly 
applied.§ 

II. Another proposed use of the water-glass is that of 
hardening cements mortars, &c., so as to render them imper- 
meable by water. 


Fourteen years since, Anthan|| of Prague pro several 
applications of the water-glass. Among others he suggested 
the rendering mortars waterproof. He also su that this 
substance might be beneficially employed as a substitute for 
size in whitewashing and staining walls. It was demonstrated 
by several experiments that carbonate of lime mixed up with 
a weak solution of water-glass and applied as a whitewash to 
surfaces, was not washed off by sponging with water, and that 
common whitewash laid on in the usual manner with size, was 
rendered equally adhesive when washed over with water-glass. 


Ill. The Stereochrome of Fuchs. 


The formation of an insoluble cement by means of the water- 
glass, whenever the carbonic acid of the atmosphere acts on 
this substance, or whenever it is brought in contact with a lime- 
salt, has been applied by Fuchs to a most important pu q 
The stereochrome is essentially the process of seccoY in- 
vested with the capability of receiving and perpetuating works 
of the highest artistic ter, and which may be executed 
on a vast scale. Fuch’s method is as follows**:— 


‘‘Clean and washed quartz-sand is mixed with the smallest 
quantity of lime which will enable the plasterer to place it on 
the wall. The surface is then taken off with an iron scraper in 
order to remove the layer formed in contact with the atmos- 
phere, the wall being still moist dyring this operation. The wall 
is then allowed to dry; after drying it is just in the state in 
which it could be rubbed off by the a The wall has now 
to be fixed 7. e., moistened with water-g tt (An important 
point is not to use too much water-glass in the moistening the 
wall.) This operation is usually performed with a brush. 
The wall must be left in such a condition as to be capable of 
receiving colours when afterwards painted on. If, as fre- 
quently happens, the wall has been too strofigly fixed, the 
surface has to be removed with pumice and to be fixed again. 
Being fixed in this manner, the wall is suffered to dry. Before 





2 Siliman’s American Journal, January, 1854, contains a notice of 
the application of the water-glassjto the decaying surfaces in the 
Cathedral of Notre Dame in Paris. 


|| Neuere Mittheilungen uber die Nutzanwendung des Wasser-glases 
1840. This subject has been fully treated by Kuhlmann in his 
‘‘Memoire de l’Intervention de la potasse ou de la soude dans la 
formation des chaux hydrauliques,” &c. 1841. Experiences Chimiques 
et Agronomiques. 
{ Vide Eastlake’s Materials for a History of Oil Painting, p. 142. 
** These particulars were obtained by Dr. Hofmann from Mr. Echter. 
A stereochromic picture by Echter, and a sample of the water-glass as 
prepared by Fuchs, were also exhibited by Dr. Hofmann. 
The composition of the specimen produced was—Silica, 23-21 per 
pe 2 Soda, 8-90 per cent.; Potass, 2-62 per gent.;, and the specific 
gravity of the solution was 8°81. moras ” 
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the painter begins he moistens the part on which he purposes 
to work with distilled water, squirted on by a syringe. He 
then paints ; if he wishes to repaint any part he moistens again. 
As soon as the picture is finished, it is syringed over with 
water-glass. After the wall is dry, the syringing is continued 
as long as a wet sponge can remove any of the colour. An 
efflorescence of carbonate of soda sometimes appears on the 
picture soon after its completion. This may be removed, 
either by syringing with water, or may be left to the action of 
the atmosphere.” Not to dwell on the obvious advantages 
possessed by the stereochrome over the real fresco, (such as its 
admitting of being retouched and its dispensing with joinings, ) 
it appears that damp and atmospheric influences, notoriously 
destructive of real fresco, do not injure pictures executed by 
this process. 

The following crucial experiment* was made on one of these 
pictures. It was suspended for twelve months in the open air 
under the principal chimney of the New Museum at Berlin; 
“‘ during that time it was exposed to sunshine,” “ mist, snow, 
and rain,” and nevertheless “retained its full brilliancy of 
colour.” 


The stereochrome has been adopted on a grand scale by 
Kaulbach, in decorating the interior of the great national edifice 
at Berlin already alluded to. These decorations are now in 
progress, and will consist of historical pictures} (the dimen- 
sions of which are 21 feet in height and 244 feet in width,) 
single colossal figures, friezes, arabesques, chiaroscuro subjects, 
&e. On the effect of the three finished pictures, it has been 
remarked by one whose opinion is entitled to respect, that they 
have all the brilliancy and vigour of oil paintings, while there 
is the absence of that dazzling confusion which new oil paint- 
ings are apt to present, unless they are viewed in one direction 
which the spectator has to seek for. 


Mr. A. Church has suggested that if the surface of oolitic 
stone (such as Caen stone) is found to be protected by the 
process already described, it might be used, as a natural into- 
naco, to receive coloured designs, &c., for exterior decoration ; 
the painting would then be cemented to the stone by the action 
of the water-glass. 


Mr. Church has also executed designs of leaves on a sort of 
terra-cotta, prepared from a variety of Way’s silica rock, con- 
sisting of 75 parts clay and 25 of soluble silica. This surface, 
after being hardened by heat, is very well adapted for receiving 
colours in the first instance, and for retaining them after silica- 
tion. 





Phenomena Connected with the Motion of Liquids. 


BY PROFBSSOR TYNDALL. 





The Lecturer commenced by referring to certain phenomena 
exhibited by liquids, and at variance with our commonly 
received notions as tc their non-cohesive character. According 
to Donny, when the air has been, as far as possible, expelled 








* Communication from Mr. George Bunsen. 


' + Three of these pictures are finished, viz. 1. The fall of Babel; 2. Dic 
Bluthe Griechenlands (‘ the golden age of Grecian art and poetry’); 3. 
The Fall of Jerusalem. (an engraving of this picture was exhibited by 
Mr. Ackerman).—Two other compositions are drawn, viz. 4. The battle 
of the Huns; 5. The Crusaders’ arrival before Jerusalem.—6. This 
subject not yet decided on. 


















from water by persistent boiling, such water possesses an ex- 
traordinary cohesive power, suflicient, indeed, to permit of its 
being heated at a temperature of 275° Fahr. without boiling. 
The adhesion of water, thus prepared, to the surface of a glass 
tube, was shown experimentally ; the force being sufficient to 
sustain a column of water of considerable height. The con- 
tractile force of a soapbubble was referred to, and the lecturer 
passed on to the exhibition of the phenomena resulting from the 
shock of two opposing liquid veins. In this case, though the 
forces are in opposite directions, motion is not annihilated ; but 
the liquid, as first shown by Savart, spreads out so as to form 
a thin transparent film, the plane of which is at right angles to 
the direction of the jets. By varying the pressure on one side 
or the other, or by making the jets of different diameters, the 
plane film could be converted into a curved one, and some- 
times actually caused to close, so as to form a pellucid sack. 
A vein was caused to fall vertically upon a brass disk upwards 
of three inches in diameter. The liquids spread laterally on all 
sides, and formed an unbrella-shaped pellicle of great size and 
beauty. With a disk of an inch in diameter a pellicle of at 
least equal magnitude was formed. When a candle was placed 
underneath the curved sheet of water, a very singular effect 
was produced. ‘The film aboye the candle was instantly dissi- 
pated, and on moving the candle, its motion was followed by a 
corresponding change of the aqueous surface. On turning a 
suitable cock, so as to lessen the pressure, the curvature of the 
film became increased, until, finally, the molecular action of the 
water caused it to form a curve returning upon itself, and ex- 
hibiting the appearance of a large flash. When the film com- 
pletely embraced the vertical stem which supported the brass 
disk, a change in the form of the liquid flash was observed. 
The latter became elongated, and was sometimes divided into 
two portions, one of which glided down the vertical stem and 
was broken at its base. When the jet was projected vertically 
upwards, large sheets were also obtained. The jet was also 
suffered to fall into small hollow cones of various apertures, and 
the shape of the liquid sheet received thereby some beautiful 
modifications. The enclosed sides of the hollow cone gave the 
liquid an ascending motion, which, combined with the action 
of gravity, caused the film to bend, and constitute a work of 
great beauty.—Lecture delivered at the Royul Institution. 








Determination of the per=centage of Tannin in Substances used 
for Tanning. 


BY PROFESSOR FEHLING. 





Among the various substances which precipitate tannin from solution, 
such as gelatin, quinine, animal skin, &c., the latter has hitherto been 
recommended as the most appropriate for determining the per-cen- 
tage of tannin. This method of valuation has been preferred because 
it represents in miniature the operation to which the results refer. 
There are, however, no detailed directions for its application, and in 
repeated trials made by the author, under a variety of conditions, he 
has found that the tannin is never perfectly precipitated, and that the 
solutions soon become mouldy. Experiments with a solution of quin- 
ine, freshly precipitated oxide of iron or alumina, did not give more 
satisfactory results. He then tried gelatin in solution, and instead of 
weighing the precipitate obtained, by adding an excess of gelatin, 
preferred adopting the volumetrical method, estimating the quantity 
of solution of gelatin of known centigrade value required to‘precipitate 
the tannin. For this purpose it is indispensable that the precipitate 
should separate readily, but with most kinds of tannin this is not the 
ease. The author has found it advantageous to use a dilute solu- 
tion of gelatin, and to have the liquids quite cold. His mode of oper- 
ating is as follows »— 
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The solution of gelatin is prepared by digesting ten grm. of dry ge- 
latin (containing about eighteen or nineteen per cent. of water) in 
water for twelve hours, and then applying heat until the solution is 
complete. The volume is then made up to one litre. 


For the purpose of determining the centigrade value of the gelatin 
solution, 0-2 grm. of pure gallo-tannic acid dried at 212° F. is dis- 
solved in 100 or 120 grm. of water, and the gelatin solution added 
from a graduated burette until the precipitation is complete. _Filtra- 
tion is generally necessary towards the end of the operation, or as a 
substitute the following plan may be adopted :—A narrow open glass 
tube is covered at one end with some tolerably thick linen bound tight 
by cord; on immersing this covered end into the liquid, and sucking 
out the air by the mouth at the other end, a portion is rendered clear 
by passing through the linen, and may be poured into a tube, and 
tested with gelatin. 


The author found that the 0-2 grm. of pure dry tanno-gallic acid re- 
quired from 82-5 cub, cent. of the gelatin solution for perfect precipi- 
tation; when the solution is some days old, a larger quantity is neces- 
sary, 35, 38, or even 40 cub. cent. It is therefore necessary in all 
cases, when the gelatin solution has been kept any time, to determine 
its centigrade value by means of gallo-tannic acid immediately before 
making any experiments with it. 


If it is required to estimate the value of oak or other barks for tan- 
ning, they are first dried in a warm room, powdered finely, digested in 
quantities of 10 grms. with warm water, and exhausted by means of a 
displacement apparatus constructed of a tube two feet long, one inch 
wide, and drawn out at the lower end, which is loosely stopped with 
cotton wool. Some substances may be introduced dry into this appa- 
ratus, and exhausted by the warm orcold water. The extraction may 
likewise be facilitated by the pressure of a column of water applied by 
fitting a narrow glass tube with a cork into the upper end. 


In most cases, the extraction is completed in one or two days. 
When the operation is properly conducted, the quantity of liquid ex- 
tract amounts to half a pound ora pound. It is then treated with 
gelatin solution so long as a precipitate is produced. A few drops of 
dilute hydrochloric acid facilitate the separation of the coagulum. 


The quantity to be taken for an experiment of substances rich in 
tannin, such as galls, is about 0-5 or 1-0 grm. A simple calculation 
gives the per. centage of tannin. 


The author states that he has adopted this method in repeated ex- 
aminations of tanning materials during the last ten years; he has 
found the results tolerably constant, and nothwithstanding its apparent 
imperfection, more trustworthy than any other yet known. 


He estimates the relative value of several substances of this kind 
as follows :— 


BID WOE vcesncees senses contains from 5 to 7 per cent. tannin. 
Old oak bark .......... as Qeecore “s Hs 
Best oak bark......... és 19t0.21 « as 
Gall nuts,........ see “ 80to 88 “ 
Aleppo galls .........+. 4 60 to66 * 6 
Chinese galls .......... ss FO. cote “6 ss 


These data at least admit of comparison with each other, and indi- 
cate with tolerably certainty the respective value of these substances 
to the tanner. This method of valuation is indeed based upon the as- 
sumption that the same kind of tannin exists in all these substances. 
It is however, extremely probable that this is not the case; but at the 
same time it may fairly be assumed that if different kinds of tannin 
combine under similar conditions with different quantities of gelatin, 
they will also combine with animal skins in the same relative propor- 
tions. If, therefore, this method does not indicate the absolute per- 
centage of tannin, it still gives the per-centage value of the substances 
examined, and it is precisely this which the tanner requires, 


It ig another question whether gelatin solution preciptates all the 
substances of the tanning material which combine with the skin, and 
it therefore remains to be determined by experience whether such a 
method of valuation is sufficient for the purpose of the tanner.—Poly- 
technisches Central Blatt, 1858, through Journal of Industry Progress. 
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On the Anthropoid Apes; by Prov. Owsn. 


The Lecturer defined the known species of those large tail-less Apes, 
which form the highest group of their order (Qaudrumana), and conse- 


‘quently make the nearest approach to man; he determined the true 


zoological characters of the known orangs and chimpanzees, as mani- 
fested by adult specimens; pointed out the relative proximity of the 
orangs and chimpanzees to the human species; and indicated the 
leading distinctions that separate the most anthropoid of those apes 
from man. The Professor then entered upon the subject of the varie- 
ties of the human species, and defined the degree in which the races 
differed from each other in colour, stature, and modifications of the 
skeleton. He entered upon a disquisition of the causes of these 
varieties, and proceeded to examine how far any of the known causes 
which modify specific characters could have operated so as to produce 
in the chimpanzees or orangs a nearer approach to the human character 
than they actually present. He pointed out some characters of tke 
skeleton of the ape, e.g. the great superorbital ridge in the Gorilla 
Ape, which could not have been produced by the habitual action of 
muscles, or by any other known influence that, operating upon succes- 
sive generations, produces change in the forms and proportions of 
bones. The equable length of the human teeth, the concomitant 
absence of any intervalin the dental series, and of any sexual difference 
in the development of particular teeth, were affirmed to be primitive 
and unalterable specific pecularities of man, ‘‘ Teeth,” the Professor 
proceeded to state, ‘‘at least such as consist of the ordinary dentine 
of mammals, are not organized so as to be influenced in their growth 
by the action of neighbouring muscles; pressure upon their bony 
sockets may affect the direction of their growth after they are pro- 
truded, but not the specific proportions and forms of the crowns of 
teeth of limited and determined growth. The crown of the great can- 
ine tooth of the male Z'’roglodytes gorilla began to be calcified when its 
diet was precisely the same in the female, when both sexes derived 
their sustenance from the mothers’smilk. Its growth preceded and was 
almost completed before the sexual development had advanced so as to 
establish those differences of habits, of force, of muscular exercise 
which afterwards characterize the two sexes. The whole crown of the 
great canine is, in fact, calcified before it cuts the gums or displaces 
its small deciduous predecessor; the weapon is prepared prior to the 
development of the forces by which it is to be wielded; it is therefore 
a structure foreordained, a predetermined character of the chimpanzee, 
by which it is made physically superior to man; and one can as little 
conceive its development to be a result of external stimulus, or as being 
influenced by the muscular actions, as the development of the stomach, 
the testes, or the ovaria.” The differencein the time of disappearance 
of the suture separating the premaxillary from the maxillary bone, 
was not explicable on any of the known causes affecting such character. 
There was not, according to the Lecturer, any other character than 
those founded upon the developments of bone for the attachment of 
muscles, which was known to be subject to change through the opera- 
tion of external causes; nine-tenths, therefore, of the differences, 
especially those very striking ones manifested by the pelvis and pelvic 
extremities, which Pro, Owen had cited in his ‘ Memoirs on the Orangs 
and Chimpanzees,’ published in the Zoological Transactions, as distin- 
guishing the great chimpanzee from the human species, must stand in 
contravention of the hypothesis of transmutation and progressive de- 
velopement, until the supporters of that hypothesis are enabled to 
adduce the facts and cases which demonstrate the conditions of the 
modifications of such characters. There was the same kind of diffi- 
culty in accounting for the distinctivecharactersof the different species 
of the orangs and the chimpanzees, as for those more marked distine- 
tions, that remove both kinds of apes from man. And with regard to 
the number of the known species, Prof. Owen remarked, it is not 
without interest to observe, that as the generic forms of the Quadru- 
mana approach the Bimanous order, they are represented by fewer 
species, The gibbous (Hylobates) scarcely number more than half- 
a-dozen species; the orangs (Pithecus) have but two species, or at 
most three; the chimpanzees (Troglodytes) are represented by two 
species. The unity of the human species is demonstrated by the 
constancy of those osteological and dental characters to which the 
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attention is more particulary directed in the investigation of the cor- 
responding characters in the higher Quadrumana. Man is the sole 
species of his genus—the sole representative of his order: he has no 
nearer physical relations with the brute-kind than those which arise 
out of the characters that link together the great group of placental 
mammalia, called ‘‘ Unguiculata.” In conclusion, the Professor briefly 
recounted the facts at present satisfactorily ascertained respecting the 
antiquity of the Quadrumana and of man upon the surface of the earth. 
At the time of the demise of Cuvier, in 1832, no evidence had been 
obtained of fossil Quadramana, and the Baron supposed that both these 
and the Bimana were of very recent introduction. Soon after the loss 
of that great re-constructor of extinct species, evidence with regard to 
the fossil Quadrumana was obtained from different quarters. In the 
oldest (eocene) tertiary deposits in Suffolk, specimens of jaws and 
teeth were found, that unerringly indicated the former existence of a 
species of monkey of the genus Macacus (Macacus cocenus). About 
the same time, the tertiary deposits from the Himalayan mountains 
gave further evidence of the Quadrumana: jaws, astragali, and some 
other parts of the skeleton, having been found completely petrified, and 
referable to the genus called Semnopithecus, which is now restricted to 
the Asiatic Continent. Dr. Lund discovered in Brazil fossil remains of 
an extinct platyrhine monkey, surpassing any known Cebus or Mycetes 
in size: the platyrhines are peciliar to South America. Lastly, in the 
middle tertiary series in the south of France, was discovered a frag- 
ment of the lower jaw, proving that at that period some species of the 
long-armed ape (Hylobates) must have existed. But no fossil human 
remains have been found in the regularly deposited layers of any of 
the divisions (not even the plidcene) of the tertiary series. Human 
bones have been found in doubtful positions, geologically considered, 
such as deserted mines and caves, in the detritus at the bottom of cliffs, 
but never in tranquil, undisturbed deposits, participating in the mine- 
ral characters of the undoubted fossils of those deposits. The petrified 
Negro skeletons in the calcareous concretes of Guadalope are of com- 
paratively recent origin. Thus, therefore, in reference both to the unity 
of the human species, and to the fact of man being the latest, as he is 
the highest, of all animal forms upon our planet, the interpretation of 
God’s works coincide with what has been revealed to us as to our own 
origin and zoological relations in his Word. Of the nature of the 
creative acts by which the successive races of animals were called into 
being we are ignorant. But this we know, that as the evidence of unity 
of plan testifies to the oneness of the Creator, so the modifications of 
the plan for the different modes of existence illustrate the beneficence 
of the designer. Those structures, moreover, which are at present 
incomprehensible, as adaptions to a special end, are made comprehen- 
sible on a higher principle, and a final purpose is gained in relation to 
human intelligence; for, in the instances where the analogy of 
humanly invented machines fails to explain the structure of a divinely 
created organ, such organ does not exist in vain, if its truer compre- 
hension in relation to the Divine idea lead rational beings to a better 
conception of their own origin and Creator.—The discourse was illus- 
trated by drawings and diagrams of the principal external and osteolo- 
gical characters of the different species of orangs and chimpanzees, and 
of the different varieties of the human race. 


On Luminous Meteors ; by Pror. PowE1t. 


The Report consists almost entirely of details of observations on 
appearances of meteors, collected and communicated by various 
observers who have in former years contributed to the Reports suc- 
cessively printed in the volumes of the British Association. The 
observations are chiefly from Mr. E. J. Lowe, Mr. King Watts, the 
Rey. J. B. Reade, Mr. Bulard, and Mr. Farel, the latter of whom 
accompanies his observations by beautifully-executed diagrams, giving 
projections of the sky, with the paths of the observed meteors. 
Considerable discussion has taken place on the subject,—of which 
some account was given in the report,—between MM. Coulvin-Gravier 
and G. Von Boguslawski, more especially on the constancy of the 
August periodical shooting-stars, which had been denied by M. Coulvin- 
Grayier. It appears to have been perfectly verified in the last year. 
An unusual number seem also to have been observed on the 17th of 
October. Also a very remarkable large meteor was seen over a large 


part of England on the 28th of October. 
Mr. Greg read a paper on ‘ Meteorolites and Asteroids,’ in which he 
brought forward some circumstances in connexion with those bodies, 
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not hitherto noticed, in favour of the theory that they are identical in 
nature and origin. After stating somé arguments against the theory 
of the atmospheric origin of wrolites, Mr. Greg proceeded to give an 
abstract of some results he had lately obtained in analyzing a very 
complete catalogue of wrolite falls. It would appear that since the 
year 1500 a.p. there are 175 authenticated instances of falls of serolites, 
the month of whose fall is known. The number for each month being 
as follows :—For January 9, February 15, March 17, April 14, May 15, 
June 17 falls,—first half of the year, 87 falls; July 18, August 15, Se 
tember 18, October 14, November 16, December 7 falls,—second half, 
falls. Giving an average of 14-6 for eachmonth. The most important 
thing to notice is the small number of ewrolites registered for the months 
of December and January, and the comparatively large number for 
June and July. The former two showing but 16 instances of falls, the 
latter two 35, or more than double. Now, granting that these wrolites, 
or meteorolites, belong to the system of the asteroids, having orbits 
therefore whose mean distance is superior to the earth’s orbit, it is 
certainly reasonable to conclude, than it is when the earth is 
farthest from the sun, i#.¢. at her aphelion, that the meeting 
with erglities is rendered most probable. This is what would 
appear really to be the case, for the earth is at her greatest distance 
from that luminary on the side of the summer solstice, #.e. in June and 
July, precisely the months shown to be most abundant in erolites. 
Mr. Greg then referred to a recent number of the Comptes Rendus, in 
which there is a paper by Le Verrier on the asteroids. M. Le Verrier 
shows by calculation that the sum of the mass of the fragmentary planets 
called asteroids cannot exceed one-fourth of the earth’s mass; and also 
shows it probable that their mean mass or system is at its perihelion, and 
consequently nearest the earth, at the time when the earth herself is on 
the side of the summer solstice. This would appearagain confirmatory ot 
the theory that serolites are the minute outriders of the asteroids. There 
would appear to be also further evidence, though of another kind. It 
has been supposed that some of the larger asteroids have irregular and 
angular surfaces, which is precisely the case with the majority of the 
meteoric stones which fall to the earth. Again, taking the 
average specific gravity of wrolites at 3-0 (they vary from 1-7 to 8-9), 
further indirect evidence is afforded as to their position with regard to 
distance from the sun, and, taking water as 1-0, the following table 
shows the relative densities of several of the planetary bodies, follow- 
ing the order of their distances from the sun :—Mercury, 15-7; Venus, 
5-9; Earth, 5-6; Mars, 5:2; Aerolites, 8-0; Asteroids, (?), Jupiter, 
1-4. Another circumstance relating to wrolites which was alluded to 
by Mr. Greg was the periodicity of those bodies, and he mentioned more 
particularly the 19th of May, 29th of November, 13th of December, 
15th to 19th of February, and 26th of July, as being srolitic epochs, 
eerolite falls having been recorded on the following days :—February 
10, 10, 18, 15, 15, 15, 18, 18, 18, 19, 19, 25, 27, 27; May 9, 10, 17, 
17, 17, 18, 19, 19, 20, 22, 26, 26, 27, 28; July 3, 3, 4, 7, 8, 12, 14, 
17, 18, 22, 24, 24, 26, 26, 26, 30; November 5, 7, 11, 18, 17, 20, 23, 
25, 27, 29, 29, 29, 29, 30, 30; December 11, 18, 18, 138, 18, 13, 
14. In referring, however, to the epochs most remarkable for the 
periodical displays of luminous meteors, as November and August 9th 
to 14th days, Mr Greg observed that the number of wrolites recorded 
as falling on those days isremarkably small, indeed under the average 
of the year, for out of 155 falls (the day as well as month of fall being 
known), but four have fallen between the 9th and 14th days of August 
and November. The erolitic and (luminous) meteoric epochs also 
would appear to differ, with the exception of the 29th of November. 
From this circumstance it seems probable that erolites, and the 
majority of luminous meteors (especially periodic and conformable 
ones), are resolvable into separate classes; and in corroboration of 
this it may be mentioned, that while the number of wrolites whose 
falls have been recorded are about equally divided for the first as for 
the second half of the year, this is very far from being the case with 
luminous meteors, by far the larger numbers of which are observed 
during the second half of the year, viz., from July to December. While, 
then, we consider ewrolites as belonging to asteroids, with orbits 
superior to the Earth’s and partaking of the nature of true though 
minute planets, the majority of luminous meteors may be considered 
as having characters more in common with comets. It has been shown 
by several astr s,as Olmsted, Pierce, Erman, and others that the 
majority of periodic meteors have orbits inferior to the Earth’s, and 
their perihelia near the planet Mecury. Mr. Greg concluded, after 
making some observations in favour of the self-luminosity of meteors, 
by suggesting the probability of their having a nature less dense than 
that of erolites, but denser than that of comets, and that it is not im- 
probable they have a fluid or viscid nature. 
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On some Peculiarities of the Magnetic field: by Professor TYNDALL. 


The Professor said, a piece of soft iron suspended between the flat 
poles of an electro-magnet set its largest dimension from pole, the 
residual magnetism of the cores being sufficient to produce the effect. 
This is the normal deportment of magnetic bodies, but it is by no 
means universal. By mechanical agency, by pressure for example, 
the structure of a magnetic body can be so modified that its shortest 
horizontal dimension sets from pole. Prof. Tyndall exhibited actions 
of the kind where the body operated on was compressed magnetic dust. 
In such a body two opposing tendencies were at work,—the tendency 
due to length, which sought to set the length axial, and the tendency 
due to structure, which sought to set the line perpendicular to the 
length axial. Between the flat poles the latter tendency was predom- 
inant, but between pointed poles this was not the case; here the 
attraction of the ends of the magnetic mass constituted a mechanical 
couple of sufficient strength to overcome the directive tendency which 
was due to structure, and to draw the mass into the axial line. But 
in raising or lowering the body operated on out of the sphere of this 
local attraction, by bringing it into a position where the distribution of 
the magnetic field resembled that existing between the flat poles, the 
body forsook the axial position and turned into the equatorial. The 
complementary phenomena were exhibited by bismuth. A normal 
bar of this substance sets its length at right angles to the line from 
the poles; but Prof. Tyndall exhibited a bar of this substance, which 
set between the flat poles exactly as a magnetic body. Such a bar, 
however, between the points set equatorial. On raising it or lowering 
it, however, it forsook the equatorial position and set axial. In this 
case the local repulsion of the ends between the points caused the bar 
to set equatorial, the influence of length thus predominating over the 
influence of structure; but removed from the sphere of this local 
action, the directive tendency of the mass triumphed and caused the 
bar to set axial. The bar in this case was cut with its length at right 
angles to the planes of most eminent cleavage of the bismuth ;—it is 
a proved fact, that these planes while the influence of form is annulled, 
always set at right angles to the line piercing the poles, and hence 
where they are transverse to the length, the bar will set axial. These 
phenomena were examined in a great number of cases; bars were 
taken from substances possessing a directive tendency, and it was so 
arranged that the directive tendency due to structure was always op- 
posed to the influence of length ; between the points the former 
tendency succumbed to the latter, while between the flat poles, or 
above and below the points, the former was triumphant. It is amusing 
to observe the strife of these two tendencies in substances possessing a 
strong directive action. A plate of crystallized carbonate of iron, 
when properly suspended, will wrench itself spasmodically from one 
position into the other, and find rest nowhere. The simple law which 
governs all these actions is, that if the body, cut as above, be 
diamagnetic, its length sets equatorial between the points, but above 
and below them axial. If the body be magnetic it sets axial between 
the points, above and below equatorial. Hence the rotation of a mag- 
netic body, on being removed from between the points, is always from 
axial to equatorial ; while the corresponding rotation of a diamagnetic 
body is always from the equatorial to the axial. The deportment of 
wood in the magnetic field was next described. Nearly.sixty specimens 
examined by Prof. Tyndall were all diamagnetic; each of them was 
repelled by the poles of the magnet; cubes of each when suspended 
with the fibre horizontal set between the excited poles, the fibre per- 
pendicular to the line which unites the poles. Thinking that wood, on 
account of its structure, would exhibit those directive phenomena 
which had been demonstrated in the case of the bodies mentioned at 
the commencement, bars were taken from nearly forty kinds of wood, 
the fibre being at right angles to the length of the bar; in the centre 
of the space, between two flat poles, all those bars set their lengths 
from pole to pole. But Prof. Tyndall afterwards observed the remark- 
able fact, that homogenous diamagnetic bodies did the same. Bars of 
sulphur, of salt of hartshorn, of wax, and other diamagnetic substances, 
when suspended in the centre of the space between two flat poles, set 
their lengths from pole to pole. Now, as diamagnetic bodies always 
take up the position of weakest force, it was proved by thesé experi- 
ments, and corroborated by others not cited here, that the true force of 
the centres of the two flat poles contrary to the general opinion hitherto 
received, was the line of minimum force. 

The Rev. Dr. Scoresby stated, that, by subjecting to force ordinary 
magnets of hardened steel, as by suddenly bending them, or striking 
them in particular modes, they may have their poles reversed or be 
deprived of their magnetism, or hardened non-magnetic steel niay be 
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instantly rendered magnetic and he considered that these facts, which he 
had long since made public, should be kept before the mind in such inves- 
tigations as the very original and interesting facts just brought under the 
notice of the Section.—Prof. Faraday, after very briefly, yet lucidly, 
explaining to the Section the leading distinctions between paramagnetic 
and diamagnetic bodies, and their behaviour in the magnetic field, said 
that it was conceded on all hands that the explanation was erroneous, 
which Pliicker had given of the phenomena which he first discovered con- 
nected with the branch of research to which Prof. Tyndall had just been 
directing their attention, and which he was so ably hunting down. 
But when he said the original explanation of Pliicker was erroneous 
he did not mean that as the slightest di gement to that philosopher. 
It was well understood by all who had any pretensions to scientifie 
knowledge since the days of Bacon, that it was through the mist of 
error that the most important discoveries had to be made, and that in 
pursuing any research it was much better in the first stages of the 
inquiry to have erroneous views, than to be without any views that 
would tend to connect the scattered facts. For his part, he was not 
ashamed to own that he was a learner, and that in almost every in- 
stance it was through the clouds of error that he arrived at the 
conclusions which satisfied him most. And as his mathematical skill 
and acquirements were by no means such as to entitle him to despise 
instruetion, he should feel particularly grateful to his mathematical 
friends present, Dr. Whewell and others, if they would explain to him 
and to the Section the law of distribution of the magnetic force in the 
magnetic field, if it was known.—Dr. Whewell explained how the force 
would be distributed upon the old theory of magnetic lines; but he 
said he was aware, and he believed it was now generally admitted, that 
this theory must be greatly modified, if not given entirely up. But as he 
saw Prof. W. Thomson inthe Section, who had paid particular attention 
to the developement of the mathematical theory of magnetical and 
electrical forces, he trusted that that gentleman would favour the 
Section with his views.—In answer to Prof. Faraday’s question, as to 
the mathematical conditions under which a uniform field of magnetic 
force may be produced, Prof. W. Thomson remarked that the mathe- 
matical theory of the distribution of force both afforded a remarkably 
simple and definite general answer, and pointed out the most convenient 
practical means of fulfilling these conditions either approximately or 
rigorously. For, in the first place, it is strictly demonstrable that if 
the force be rigorously uniform in some locality, in the neighbourhood 
of any kind of magnet or electro-magnet, through even one one- 
thousandth of a cubic inch, in fact, through any finite bulk however 
small, it cannot but be vigorously uniform through every portion of space 
to which it is possible to go from that locality without passing through 
the substance of the magnet. Hence, although between flat poles, 
such as Mr. Faraday first introduced for obtaining uniformity of force, 
we have in reality a most excellent practical approximation to a uni- 
form distribution of very intense magnetic force, through a space of 
several cubic inches, in a locality not only visible but in every way 
convenient for experimental purposes ; yet it is absolutely impossible 
that the force can be rigorously uniform through the smallest finite 
bulk of the magnetic field in any such arrangement, or generally, in 
any locality external to a magnet. If an experimenter wants 4 ri 

rously uniform field of force, he can only have it in the interior of fis 
magnet ; and he must be contented not to see the action he experiments 
on at the time it is being produced, unless he will follow the example 
of Prof. Faraday, who ‘‘went into a hollow cubical conductor of 
electricity and lived in it,” and so was enabled to observe some most 
interesting and important fundamental properties of electrical force. 
It would be easy to make a hollow electro-magnet, in the interior of 
which the experimenter could observe with the minutest the 
bearings of all kinds and shapes of bodies in a vigorously uniform field 
of force. All that is necessary to make such a conductor is to take a 
hollow papier miché globe, say six feet in diameter, and roll galvanic 
wire over its surface in a succession of close parallel circles, having 
their planes at equal distances from one another. A hollow non- 
magnetic body of any shape, cubical for instance, may have a Pan ol 
rously uniform distribution of magnetic force produced in its interior 
bya suitable distribution of galvanic wire over its surface, determinable 
according to the form of this surface, by the mathematical theory from 
which these results are stated. But it would be difficult, perhens 
practically impossible, to get a sufficient intensity for exhibiting the 
forces experienced by diamagnetic or weakly paramagnetic bodies in a 
uniform field of such extent that the operator could himself enter it ; 
and experimenters must be contented either with approximations to 
uniformity, such as ih the arrangement with flat poles, so successfully 
used by Prof. Tyndall in the beautiful experiments which he had ex- 
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hibited to the Section, or they must arrange to test effects in the 
interior of hollow electro-magnets without seeing them at the time 
they are taking place. Interesting questions, which the mathematical 
theory answers decisively, had also been asked regarding the minimum 
condition of the central line in a field between opposite flat poles, of 
two cylindrical soft-iron bar magnets, and the effects of rounding off 
the edges of these poles. It appears that, if we consider the intensity 
of the force in a plane perpendicular to the magnetic axis through the 
centre of the field, we find it increasing from the central point to a 
certain circle of maximum intensity, beyond which it diminishes grad- 
ually and falls to nothing at an infinite distance. If the edges of the 
cylinders be rounded off, the circle of maximum intensity contracts, its 
centre always being a point of minimum intensity, until a certain de- 
gree of convexity of the poles is attained, when the cirele of maximum 
intensity becomes comtracted to a point—the central point of the field 
—which will then be a point of maximum intensity (the central mini- 
mum being eliminated), and will continue a maximum, as regards all 
points in the plane through it, perpendicular to the axis, for any less 
flat or more prominent or pointed forms of poles. No form of rounded 
poles, by doing away with maximum or minimum points, can possibly 
give a uniform distribution of intensity through ever so small a finite 
bulk of the field. 





On the Deviation of the Magnetic Needle peculiar to Liverpool, by 
Sin Joun Ross. 


Ever sittce the year 1799, when my attention was first directed to 
the deviation of the magnetic needle, I have lost no opportunity of 
making observations in many parts of the globe, on the interesting 
phenomena appertaining to that influence,—a statement of which has 
been published by me in thenarrative of my first two voyages of discovery 
to the Arctic regions. Since which my attention was called to the 
frequent losses of ships consequent on the fallacious system adopted 
by the Admiralty, called ‘adjusting the compass,” at Gravesend 
and other places; and after the loss of the Birkenhead, I felt it my 
duty to publish a pamphlet, which, although dedicated by permission 
to the First Lord of the Admiralty, did not at once obtain their 
Lordships’ approbation, inasmuch as it exposed the absurdity of the 
system then in practice under the superintendence of a naval officer 
attached to the Admiralty. But I maintained the truth of my state- 
ment ; and, after some correspondence on the subject, my assertions 
were found to be correct, and, consequently, the office of Superintendent 
of Compasses was abolished, and circulars issued by the Admiralty, 
not only ordering a monthly examination of the deviation, but that 
such observation should be instituted at every change of the ship’s 
position, and on every circumstance which was known or supposed to 
affect the ship’s deviation, or local attraction, which is now admitted 
to be of infinite service. But my attention has for some time been called 
to the fact of ships sailing from the port of Liverpool, after having 
been swung in the Mersey to obtain the amount of deviations, or as it 
is called, to have their compasses adjusted, that immediately on their 
proceeding on their voyage it was found ghat the deviation observed in 
the Mersey was incorrect, and there have been lamentable instances of 
shipwreck in consequence. It has occurred to me that this untoward 
circumstance is yery easily explained. The fact is, that the Mersey is not 
locality eligible for ascertaining the true deviation of the magnetic 
needle, the shjps being in a position between establishments in which 
large masses of iron are deposited, which must have an influence on 
the magnetic needle during the evolution of swinging the ship, while 
the embarkation of passengers with their luggage, or anything else 
subsequent to that process, cannot but have the effect of producing a 
false and dangerous result to the observations. But this evil is not 
without an effectual remedy, which is within the power of every 
captain of a ship after he has left the port of Liverpool, and which 
will be found in the following proposals.—It is proposed that the 
present method of swinging the ship in the Mersey shall be continued ; 
and, in order to obtain a verification or a correction of results observed 
at that time, it is proposed to place on the sandhills of Rockland (near 
the Rock Lighthouse), two posts or beacons, true north and south of 
each other, in the positions best seen near the red buoy of the Rock 
Channel, when the ships passing will be steering about true west, or 
west-north-west, by compass. When these two objects can be brought 
into one, i.e. due north of each (both being south of the ship), either a 
verification of the deviation that was observed in the Mersey, or the 
amount of difference to be taken into consideration or account on that 
particular point of the compass, will be shown, from which a calcula- 
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tion may bé made in approximation of the other points; and if, 
further on, two other posts were erected on the magnetic meridian, the 
ships, on passing them, when in one with each other, could observe 
the exact amount of the deviation either in the increase or the diminution 
of the variation on the course of the ship, keeping in mind that it will 
be on the south point of the compass that the observations will be 


made. Posts placed due south of Lizard Lighthouse would be useful, 
and also on the magnetic meridian. But all posts or beacons denoting 
the true north or south bearings, and those further off denoting the 
magnetic meridian, should be painted of different colours. The former, 
that is, the true or nearest, should be red; while the latter, showing 
the magnetic meridian, should be chequered. Great Ormshead and 
Holyhead should have beacons placed on them, which would be ob- 
servable to ships both outward and homeward bound. 





On a New Refractometer: by Prof. Bennarv. 


This instrument was founded on the principle of passing a ray 
through a medium bounded by two parallel surfaces, and might be 
called the refractometer of separation (refractometre de transport). 
When a ray passes through such surfaces, if it be incident perpen- 
dicularly, it emerges in the same course. If it be incident obliquely, 
its emergent course is parallel to that of its incidence. Then the 
relations which connect the perpendicular distance between the 
incident and emergent rays—the angle of incidence—the thickness of 
medium, or distance between the surfaces bounding it—the index of 
refraction is known—the first two can be observed, the third measured, 
and then the fourth—which is what we seek—is a matter of simple 
calculation. 

Dr. Whewell expressed the pleasure he experienced at seeing these 
very beautiful instruments ; and was particularly struck with the clear 
proof arrived at by Prof. Bennard, that the light at the several parts 
of the solar spectrum was simple, and not compounded light; and 
that thus the view, which had been some years since propounded, and 
which was still entertained by some, that the spectrum obtained by 
the prism was composed of several superimposed spectra, is proved to 
be unfounded and must be abandoned. 





On the influence of the Solar Radiations on the Vital Powers of Plante 
growing under different Atmospheric Conditions: by 
Mr. J. H. GuapsTone. 


This was the second Report given by the author under the same 
title, and commenced by describing accurately what portions of the 
prismatic spectrum were cut off by the various coloured glasses em- 
ployed in his experiments. A series of observations followed on 
hyacinths grown under very varied influences of light, and solar heat and 
chemical agency. Among the results may be mentioned the power on 
the yellow ray to diminish the growth of rootlets, and the absorption 
of water; the power of the red ray to hinder the proper developement 
of the plant ; and the effect of total darkness in causing a rapid and 
abundant growth of thin rootlets, in preventing the formation of the 
green colouring matter, but not of that of the blue flower, nor of the 
other constituents of a healthy plant. A series of experiments on 
germination was then detailed. Wheat and peas had been grown with- 
out soil under large colourless, blue, red, yellow, obscured colourless and 
obscured yellow glasses, and in perfect darkness. The effects resulting 
from these varied conditions were very marked; and the description of 
them occupies a considerable space in the report. The two plants ex- 
perimented on—being chosen from the two great botanical divisions— 
exhibited a wide diversity, sometimes amounting to a direct opposition, 
in their manner of being affected by the same solar ray; but in the 
case of both the plants, under the circumstances of the experiment, 
the following effects were observed:—The cutting off the chemical 
ray facilitates the process of germination, and that both in reference 
to the protrusion of the radicles, and the evolution of the plame; the 
stem grows unnaturally tall, and there is a poor developement of 
leaves in darkness, becoming more manifest as the darkness is more 
complete ; and the yellow ray exerts a repellant influence on the roots, 
giving the wheat a downward and the pea-roots a lateral impulse. A 
few experiments on the germination of other seeds were then narrated; 
and the report concluded with an account of experiments on the ger- 
mination of wheat and peas in oxygen, hydrogen, and carbonic acid 
gases, as well as in ordinary atmospheric air, and in air from which 
carbonic acid was at all times certain to be removed. The results 
confirmed former observations on the necessity of oxygen. 
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Prof. Mutuer, in thanking the author for his valuable researches, 
made some remarks on the interesting results that the investigation 
had brought to light; and drew especial attention to the remarkable 
fact stated in the paper, that the blue rays retarded the action of 
germination at first, although they probably accelerated the growth of 
the plant afterwards,—the act of germination being attended with the 
absorption of oxygen, but the process of developement being, on the 
contrary, attended with the extrication of this gas.—Prof. ANDERson 
remarked that a similar difference in the rate of growth of the legum- 
inous plants and grasses to that described by Mr. Gladstone had been 
observed when they were manured with the same material. Nitrate 
of soda, which was found to be an excellent fertilizer for grasses, had 
comparitively little infl upon legumi plants. 








On the Physiological Properties of some of the Compounds of the Organic 
Radicals—Methyl, Ethyl, and Amyl, by Dr. James TurnBuit. 

The author commenced by saying, that considering the vast num- 
ber of new compounds discovered of late years, it was surprising 
that so few of real value should have been added by medical men to 
their stores of remedies. The progress of therapeutics, though dis- 
proportionately slow when compared with the advance of organic 
chemistry, was marked in our day by the discovery of a new and most 
valuable class of agents—the anesthetics. The effect of this narcotic 
and the antiperiodic alkaloids, morphia and quinine, were well under- 
stood; but nothing was known of any relation that may exist between 
their chemical constitution and the different actions they exert on the 
animal economy. It is probable that an examination of the action of 
the artificial alkaloids upon the system would throw some light on this 
subject. Already one of them, Furfurine, has been found by Dr. 
Simpson to possess antiperiodic properties like quinine. The physi- 
ological properties of the pure hydro-carbons were then alluded to: 
several of them were stated to act as local and general stimulants, 
and some of the volatile ones had been found to possess anwsthetic 
properties, as had been demonstrated by Dr. Snow and Mr. Nunnerley 
with regard to benzine, and by the author with eupion and Persian 
naptha. 





On the Physiological Properties of Carbazotic Acid: 
dy Pror. C. CaLverr. 


The author stated that Dr. Bell, Physician to the Royal Infirmary, 
Manchester, had cured several cases of intermittant fever with this 
acid. He also said, that he should be very happy to furnish any 
physician with a small quantity of this substance, so that its real 
medical value might be ascertained. After describing the process by 
which pure carbazotic could be procured from carbolic acid he impressed 
upon the meeting the value of the pure acid as a yellow dye for silk. 

Mr Warrington observed that carbazotic acid was first employed in 
silk-dyeing at Lyons—that in 1851 its price at Paris, where it was 
manufactured, was 10s. per lb. ; and that if the grass tree or black 
bay gum (which could be imported into this country from Australia 
for 14s. per cwt.), were employed and treated with nitric acid (a pro- 
cess originally suggested by Dr. Stenhouse) he believed that it might 
be prepared for a shilling per lb. 





On the Results of Experiments on the Preservation of Fresh Meat: 
by Mr. G. Haminron. 


This inquiry was undertaken with a view of discovering a method 
by which beef could be brought in a fresh state from South America. 
The experiments were made by inclosing pieces of beef in bottles con- 
taining one, or a mixture of two or more of the following — 
chlorine, hydrogen, nitrogen, ammonia, carbonic acid, carbonic oxide, 
and binoxide of nitrogen. Of these, the last two only possessed the 
power of retarding putrefaction. Beef that had been in contact with 
carbonic oxide for the space of three weeks was found to be perfectly 
fresh, and of a fine red colour. Binoxide of nitrogen is capable of 
preserving beef from putrefaction for at least five months, during 
which time the beef retains its natural colour and consistence. When 
meat that had been preserved by the last process was cooked by 
roasting, it was found to possess a disagreeable flavour. If cooked by 
boiling, the ebullition must be continued for a much greater length 
of time than is necessary for fresh meat. 

Dr. Calvert remarked, that he had opportunities of observing the 
well-known valuable anti-putrid properties of carbolic acid,—and in- 





BRITISH ASSOCIATION FOR THE ADVANCEMENT OF SCLENCE. 118 


stanced the case of the carcase of a horse that was at present ina 
state, although four years had elapsed since it pa 5 oake: 
liquor containing the acid. He recommended the use of this | 
for preserving bodies intended for dissection, as it neither affects 
tissues nor discolours the organs. 





On the Preservation of Milk ; by the Abbe Moiano. 

This was a description of the process invented by M. which 
consists in expelling the air and gases from milk by heating it in 
tinned or glazed iron cylinders to a temperature of 217°, in an atmos- 
phere of steam. 





On the apparently Mechanical Action accompanying Electric Transfer : 
by Mr. A. Crosse. 

The author found that by electrifying a sovereign positively in close 
contact with a piece of carbonate of lime, under ultrie Tell diluted 
with fifty times its quantity of water, that a portion of the milled ed; 
of the coin was struck off in pieces, some of which were seamen ° 
retain the milled edge upon them distinctly. The voltaic action was kept 
up for fifty hours; and at the expiration of that time the coin had lost 
three grains in weight ; and a ground glass rod that used to keep the 
coin in contact with the limestone was permanently gilded ; and this 
took place at the positive pole. The weight of the portions removed 
from the coin exactly corresponded with the deficiency. The solution 
being tested contained nitrate of lime, but no gold nor eA I like- 
wise found on repeating this experiment with sulphuric acid, similarly 
diluted—the voltaic being kept up for ninety hours—that six grains of 
gold were removed from the edge of the coin; and the pieces broken 
off weighed the same. A strip of glass being placed on the edges of 
the jar containing the dilute acid, and half an inch above its surface, 
and in a line with the electric current, had its lower part covered with 
crystals of sulphate of lime, each one of which was at right angles ‘to 
the electric current. The friction of the carbonic acid gas liberated 
from that part of the limestone in contact with the coin, was apparently 
the mechanical cause of the removal of the edges. The author stated 
that he had tried various experiments both with frictional and voltaic 
electricity upon different substances, which in his opinion proved the 


effects of the mechanical action accompanying electric transfer. 
‘ 








On the Action of Gallic and Tannic Acids on Iron and Alumina 
Mordants: by Pror. Catvert. 

The author drew the following conclusions from the facts contained 
in his communication:—Ist. That there can be no doubt that tannic 
acid is the matter in tanning substances which produces black with 
iron mordants; 2ndly. That the reason of gallic acid ng no 


black dye is, that it reduces the xide of iron in the ant, 
forming a colourless and soluble gallate of protoxide of iron; Srdly. 
That gallic acid has the property of dissolving hydrate of alumina, and 


also of separating alumina mordants from the cloth on which they are 
fixed; 4thly. That the reason of extracts of tanning matter thei 

dyeing properties is, that the tannin is transformed into gallic® cid 5 
5thly. That ic acid possesses the property of dissolving iron, and- 
thus lays claim to the character of a true acid; whilst tannin, not 
having this action, appears to me to be in reality a neutral substance. 





On the Action of Citric, Tartarie and Ozalic Acids on Cotton and Flax 
Fibres under the Influence of Dry Heat and Pressure of Steam: by 
Mr. F. Grace Catvert. v 
Mr. Calvert has observed that when two to four of these acids 
are dissolved in 100 parts of water, and linen or on. dipped into the 
solution obtained, and afterwards dried in the air, they, om exposure 
certain temperatures, completely destroy the of the fibre. 
This action of organic acids is interesting when it is porte jat i 
takes place even at the low temperature of 180°, 212° and 260° Fal 
He also found that cotton and flax fibres when as above, and 
then submitted to the influence of steam, of three lb. pressuré, were 
destroyed. : : 
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es 


On the Heating Effects of Secondary Currents: by. Mx. J..P. Gassior: 
In January last Mr. Gassiot communicated to the.Editor of the 
Philosophical Magazine an account of experiments 
kooff’s induction coil, and alluded to the fact, that the heating effect, 
nick, bat slzendy bose haterd be Sheen. eS ees 
direction to that which is produced in the primary current, 
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heating effect had been observed as far back as 1838. Since January 
last Mr. Gassiot has had several forms of apparatus constructed for 
the gag of observing the phenomena of secondary discharge in 

on to its heating effects:—1. If the discharge of the secondary 
current takes place in air the negative terminal (which in these experi- 
ments were of platina wire) became heated.—2. If the wires are sealed 
into small (thermometer) straight tubing neither terminal appears to 
be heated, but the discharge takes place, filling the entire tube with a 
brilliant clear white light.—8. If any part of the tube is blown into 
small bulbs that portion of the discharge which passes through the 
bulbs is spread as illuminating that portion with a brilliant blue light. 
—4. If the discharge takes place in a globe, or in a tube of about one 
inch diameter, the negative terminal is intensely heated. In the course 
of the experiments Mr. Gassiot noticed that the glass at the heated 
end became quite black; in fact, the heat of the electrode had fused 
the glass and reduced the lead. He, therefore, had another apparatus 
constructed, tiking care that whenever he experimented with it the 
current should invariably be sent in the same direction. The result 
lias been that the negative end has become quite black, the glass being 
apparently oxidized in regular layers, the most intense beifg nearest 
the wire. The positive end of the glass remains quite clean, as does 
the platina wire, except about 1-92 of an inch, which appears covered 
with a minute black deposit. At this terminal, whenever the discharge 
is made, a minute, but brilliant spark appears, from which the electric 
brush flows in great beauty and brilliancy. The negative is at first 
covered with the well known blue flames until it becomes red hot, or 
no deposit appears to remain in the negative terminal. In all the 
experiments made with closed glass tubes the air was exhausted by 
means of an air pump. 





On the Structure of Lunar Volcanic Craters: by Mr. James NasMyYTH. 


This communication was illustrated by a model of the lunar volcano 
Copernicus, and a diagram of Simpelius; each of which consists of a 
plateau, with a small central cone, surrounded by a ring shaped eleva- 
tion, exhibiting concentric ridges or terraces. The circular elevations 
were supposed to have been formed by the accumulation of materials 
erupted with great energy to various distances, according to the inten- 
sity of the force; giving rise to concentric ridges, or terraces of deposi- 
tion, which are often nearly entire circles, one within the other. Besides 
these there are other terraces, forming only segments of circles within 
the principal rings, which were attributed to the agency of landslips, 
these in most instances correspond to notches in the edge of the crater 
from which they have slipped, and their debris has rolled onward over 
the ae gees towards the centre. The central cone was attributed to 
the last expiring efforts of the eruptive action. 

Prof. Phillips observed that although there might be no sign of the 
existence of water on the present surface of the moon, he thought 
there were many indications of former aqueous action. There were 
elevations like the escars of Sweden and Ireland, and small gullies 
con’ into larger, like the channels of mountain streams. He 
also called attention to the narrow, dark lines, many miles in length, 
occasioned by shadows which change with the direction of the sunlight, 
showing that the level is higher on one side than the other, as in cases 
of fault. Mr. Hopkins inquired into the evidence respecting the exist- 
ence of an atmosphere, or of water, on the moon. If any atmosphere 
existed, it must be very rare in comparison with the terrestrial atmos- 
phere, and inappreciable to the kind of observations by which it had 
been tested; yet the absence of any refraction of the light of stars 
during occulation was a very refined test. No equal means existed of 

the presence of water on the moon; and if it did not now 
exist, the opinion of its former existence rested on very uncertain 
evidence. The large size of the lunar craters compared with any on 
the earth was accounted for if they were produced by the expansion of 
@ fluid mass; for there was no reason why such a force should be 
materially less in the moon than the earth, whilst gravitation was 
much less. The result would be not only a much greater elevation, 
but less tendency to fall. He considered the annular craters were the 
remains of dome-shaped elevations, of which the central part had fallen 
in. The lunar craters were more numerous in proportion to the ter- 
restrial; but there might have been many more on the earth which 
have been washed away. Mr. James Smith remarked that the perfec- 
tion of the lunar volcanoes might be due to atmospheric conditions ; 
and referred to the great circular crater of the Sandwich Islands as 
being terraced like Copernicus. Mr. Nasmyth expressed his very 
strong conviction of the total absence of water, or of traces of watery 
actions on the moon; and also of the absence of any atmosphere. 
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The sudden disappearance of stars behind the moon, without ahy 
change or diminution of their brilliancy, was one of the most beautiful 
phenomena that could be witnessed. 





On the Probable Former Existence of Paleozoic Glaciers: by Prov. 
Ramsay. 

Admitting the probability that the earth had cooled down from a 
molten condition, the author contended that little trace of that refri- 
geration could be detected, as regards the climate of the globe, since 
the formation of the oldest fossiliferous strata. For a long time it had 
been supposed that the coal Flora indicated the influence of high 
internal temperature; the same inference was derived from the 
reptiles of the oolites and the nautili of the tertiaries. It had however 
lately been shown that the Silurian Fauna indicated a temperate 
climate in our latitude, and the other instances might be accounted for 
by a different geography. He then proceeded to show what he con- 
sidered evidence of glacial action, during the latest Palmozoic period, 
in South Staffordshire and the Malvern district. This consisted in the 
occurrence of trappean breccia, sometimes more than 100 feet thick, 
amidst the marls and sandstones of the. Permian series, or resting on 
the Silurian strata of Malvern and the Abberleys, where it had been 
described as trap by Sir R. Murchison. The base of the breccia is a 
fine soft red marl, like tertiary boulder-clay, containing angular masses 
of trap, of various sizes, up to two or three feet in diameter, seldom 
much water-worn, but having their surfaces more or less flattened and 
polished and scratched like stones from the moraines of Alpine glaciers. 
These blocks consist of greenstone, feldspars and feldspathic porphy- 
ries, altered slate-rocks, ribboned slates, green slates and sandstones, 
purple slates, and quartz rock, not derived from the underlying rocks, 
but brought from the Longmynd and Silurian Strata north of Bishop’s 
Castle, some of them having travelled more than forty miles. The 
Longmynd is now only 1,900 feet above the sea; but on its eastern 
side, between it and the breccias, there is the great Church Stetton 
fault, a downthrow to the west of 3,500 feet. And although an eleva- 
tion of even 6,000 feet would not give rise to glaciers on the Longmynd, 
Prof. Ramsay believed that in the Permian period they formed a moun- 
tain tract from which glaciers descended to the sea, and bergs broke 
off and floated away, as in the latest glacial seas. There are traces of 
this action being renewed twice,—the last being in the new Red Sand- 
stone. Outlying fragments of Upper Silurian rest on the Longmynd, 
showiug that it was originally covered, whilst the breccias prove that 
its denudation took place before the Permian period. 

Sir C. Lyell admitted the failure of the old proofs that internal heat 
had controlled the climate within the historico-geologic period. The 
idea of glaciers in the Permian age was rather startling, and out of 
harmony with the fact that large Monitors existed in Thuringia, and 
tree-ferns flourished at the same period; but it was quite possible that 
the Permian period included temperate and torrid climates, just as 
both were found indicated in the tertiary. Prof. Phillips stated, that 
when he first examined this trappoid breccia at Malvern, where it 
exists at an elevation of 1,000 feet, he had been impressed with the 
conviction that it was very different, as to its origin, from the ordin 
conglomerates of the new Red Sandstone, and even the notion of a 
glacial explanation had passed though his mind. Mr. Page declared 
himself a believer in the operation of glacial action from a period much 
earlier than the Permian; some of the conglomerates of the Old Red 
Sandstone were so like the accumulations of angular detritus carried 
by bergs and piled up on the shores of Polar Seas, that an Arctic 
voyager might suppose them formed in thesame manner. Prof. Morris 
referred to the existence of a series of fossils, apparently indicating a 
warm climate in the strata immediately beneath the supposed glacial 
deposit, and to the recurrence of a similar series in the beds immedi- 
ately above ; and also to the existence of rock-salt and gypsum, sup- 
posed indications of a warm sea, in the New Red Sandstone. Prof. 
Forbes observed, that if the views of Prof. Ramsay were confirmed, 
they would throw great light on the changes of organic life at the close 
of the Permian period. 





On the Thickness of the Ice of the Ancient Glaciers of North Wales, and 
other Points bearing on the Glaciation of the Country: by 
Pror. Ramsay. 

Prof. Ramsay stated his belief that there had been two sets of glaciers 
in North Wales since the ground assumed its present general form. 
The first was on a very large scale, followed by a slow subsidence of 
the whole country to the extent of 2,800 feet, until only the tops of 
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the highest hills remained uncovered by the sea; and when the moun- 
tains again rose, a set of smaller glaciers was formed. The thickness 
of the ice in existing Swiss glaciers was known to be very great; in 
the Grindelwald it had been ascertained to amount to 700 feet, and in 
other instances was probably thicker. The observations of Agassiz and 
Prof. James Forbes on the height to which grooved and polished sur- 
faces span up the sides of Alpine valleys, had led to the conclusion, 
that the ‘ice had once been much more extensive; and that in the 
glacier of the Aar, for example, it must have amounted to 2,000 feet. 
The same method of observation had been applied to North Wales, and 
it had been ascertained that in the Pass of Th nberris the grooves and 
roundings of the rocks extended to a height of 1,800 feet above the 
bottom of the valley. The drifted deposits which overlie these rounded 
surfaces must have formed during the slow depression which followed, 
and the glaciers must still have existed, since these deposits, though 
marine, are still of a moraine character. The cold climate continued 
during the period of depression, and for some time after it; and there 
was beautiful evidence in the side valleys of the gradual decrease of 
the glaciers until they died away amongst the higher mountains in the 
form of moraines stretching across the valleys, one within the other. The 
scratches made by the first set of glaciers passed down the valleys ; 
those of the smaller glaciers crossed the first obliquely. 





On the Anthracite Deposits, and the Vegetable Remains occurring in the 
Lower Silurians of the South of Scotland: by Pror. HaRKNxss. 


These strata form the high land south of the Firths of Forth and 
Clyde, and have a general inclination to the N.N.W. The highest 
beds are on the northern side of the range; and consist, near Girvan, 
of limestone and sandstone, with fossils of the Llandeilo rocks. To 
the southward fossils are rare; but near the lowest part of the series, 
at Glenkiln, nine miles from Dumfries, organic remains are found in 
beds of anthracite, resting on 1,500 feet of unfossiliferous purple and 
ey sandstones and shales. The fossils are Graptolites saggiiarius, 

iplograpsus pristis and D. ramosus : Siphonotreta micula occurs with 
the Graptolites in a thin bed of black shale at the base of the anthra- 
citic beds. At Duff-Kinnel, crustaceans of the genus Dithyrocaris 
have been found. These fossils do not account for the carbonaceous 
matter in the black shales, but indications of ‘‘fucoids’”’ have been 
found; and it is supposed that much of the hydrocarbon of these beds 
has been lost through the influence of mechanical forces. Fucoids of 
the genera Palsochorda and Chondites are found in the ripple-marked 
flags of a much higher part of the series, north of New Galloway, un- 
accompanied by anthracite, but associated with a zoophyte (Proto-vir- 
gularia) and tracks of Annelides. The Anthracite beds were supposed 
to have derived their carbonaceous matter from sea-weeds floating like 
the gulf-weed of the present day. 

Prof. Ramsay considered these black schists were of theage of the lower 
part of the Bala or Llandeilo series. Prof. Forbes remarked that the 
fossils usually called ‘‘fucoids ” were rather to be regarded as zoophytes ; 
and the “‘ Nereites” were believed by German palxontologists to be 
flexible bodies similar to Graptolites and not tracks of Annelides. 





On the Sub-division of the Paleozoic Rocks of Scotland : by Mr. D. Paar. 


Passing by the oldest systems, the author proceeded to describe the 
typical developement of the Old Red Sandstone, remarking that the 
classification of strata should always be founded on the district which 
exhibited their characters in the highest degree. The system was 
considered to extend downwards to the lowest stratum, containing 
remains of fishes, and to consist of three divisions :—1. The lowest, or 
Grey Sandstone series; 2. The Old Red Sandstone and conglomerate, 
(par excellence); 3. The Yellow Sandstone series. The spinny-finned 
fishes (Cheiracanthus, &c.) were most abundant in the lower division; 
bony-cased fishes (Cephalaspis, Coccosteus‘ &c.) in the middle; and 
Holoptychii in the upper series. The “fucoids” were regarded as 
merely structural peculiarities of the rock; but according to Dr. Flem- 
ing, true plants also occurred. The whole system was considered of 
marine origin, and the conglomerates were believed to have been 
transported from a great distance by the agency of ice, because the 
material is not sorted as it would be in a free flowing sea. The Car- 
boniferous system represented the limestone, mill-stone grit, and coal 
measures of England ; but in the east of Scotland there was a peculiar 
set of sandstones below the carboniferous limestone, called the “ calci- 
ferous sandstone” by McLaren, and representing the carboniferous 
slate of Ireland. These lower coal-measures included also the fresh 
water limestone of Burdie-house, and numerous beds of trappean ash; 
the sandstones were often ripple-marked, and apparently sub-aerial in 
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their origin. The bedg of cqal were not workable, and were associated 
with peculiar fire-clay and shale; Araucarig were more prevalent than 
tree-ferns, and Megalichthys and Palwoniseus the characteristic fishes. 
no shells occurred in the fire-clay, but only in the :hales with the fish 
remains, indicating periodical inundations of the sea. 2. The carbo- 
niferous limestone was sometimes a very thin band, or several bands, 


at most amounting to 60 or 70 feet; the associated shales were fully 
developed, and the whole contained encrinites, , minute trilo- 
bites, and other marine fossils, affording even when but a few feet thick 
an unerring guide to the miner. 3. The millstone grit was very thin, 
but in some places exactly like the grit of England. 4. True coal- 
measures, containing a greater variety of coal than in any other field 
—caking, free-burning, splint, and cannel coal of every variety, besides 
the ‘black band,” which, if not “coal,” passed insensibly into cannel, 
and was so coaly as to have been interdicted from being worked ; 
‘‘mussel-bands” were of frequent occurrence; and there were indica- 
tions of rapid formation and drift in the fish-scales and sea-shells. The 
Permian system was not represented in Scotland, unless the “flat coal” 
of the Fifeshire coast could be regarded in that light. 

Dr. Griffiths remarked, that the term “yellow sandstone” had been 
already, and long ago, employed by himself for a lower division of the 
carboniferous system in Ireland; it was several thousand feet in 
thickness, and included shales, thin, unworkable coal, and limestone, 
with marine foSsils, all characteristic of the carboniferous system. 


On the Foliation of some Metamorphic Rocks in Scotland: by Prc¥Essor 
. ForBes. 
It was of great importance to geologists to distinguish between 
lamination, cleavage, and foliation: the first resulted from o 
planes of deposition ; the second was a superinduced structure, dividing 
rocks into laminw of bedding; thirdly, foliation was the division of & 
rock into laming of different mineral condition. Cleavage had been 
attributed, by Prof. Sedgwick, its first definer, to electrical action; by 
Mr. Sorby, to a mechanical force; and by Mr. D. Sharpe, to mechani- 
cal and chemical influence. The foliation of mica slate, or separation 
of its mineral constituents into distinct layers, had been attributed .to 
metamorphic action on layers of different constitution; Mr. Darwin 
had considered it identical with cleavage, and due to the same 
—the one passing into the other: the same view has been main 
by Mr. Sharpe. Professor Forbes agreed with those who considered 
it a superinduced structure quite distinct from cleavage or lamination. 
The author then referred to examples of foliated structure. a 
roadside quarry at Crianlarich, near the head of Loch Lomond, w 
the metamorphic limestone is not distorted, and exhibits distinct lines 
of bedding, of a pale blue colour, caused by the peas of iron ; also 
lines of different mineral matter, the laminw frequen La visyend 
nuclei; and dark lines of crystals ‘of calcareous spar p' 
by the metamorphism of bands and fossils. In the owe 8 pra the 
quarry the limestone becomes foliated with mica,—the foliation being 
at first parallel with the bedding, then becomes wavy,and contorted, is 
affected by small faults, and contains nuclei of calcareous spar, and at 
length passes into a mica slate. At Ben Os there is a calciferous band 
in the mica slate, which, having the same strike with the Crianlarich 
beds, may eventually prove a guide in unravelling the structure of the 
country. Two miles from Inverarnon there is a bed of tic 
trap in mica slate, and the foliation on the sides of the trap ‘orm- 
able. Four miles from Inverarnon, in a quarry of trap, which sends 
large and small veins into the mica slate, there is evidence of a second 
foliation having taken pine. following the same veins of trap. . Near 
Tarbert the mica slate is foliated and contorted ; and a bed of calcareous 
grit cuts through it, without disturbing the relations of the curves and 
lamine. Ina slate quarry at Luss, the foliation accords in the main 
with the cleavage, as observed by Mr. Sharpe, in the co ing 
district ; but whilst the foliation curves round the nuclei of smarts SY the 
cleavage abuts against them. Foliation has also been noticed in 
baked rocks of Salisbury Crags. Prof. Forbes concluded, 1, that fo. 
liation was a superinduced structure; 2, that it was distinct from 
cleavage; 3, that it was not of meckanical origin, but a chemical phe- 
nomenon ; 4, that it was, perhaps, induced by more than one agency. 
Sir C. Lyell remarked, that the Plutonic action, which had 
loose sand into quartz rock, shells into marble, and clay into 
rocks, had often left the plapes of stratification still yisible. . 
altered sedimentary beds were frequently affected by wanes as 
great as those of the altered rocks, and by hy Someeh 
impossible to explain. If these were rendered 


would be danger of attributing to hme Src. eaten seek which 


existed whilst the beds were yet unalte 
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The attention of members of the Institute is requested to the sub- 
joined extracts from the Regulations and By-Laws :— 

1. The Sessions of the Institute shall commence annually on the first 
Saturday in December; and ordinary meetings shall be held on every 
succeeding Saturday (omitting the Christmas holidays), until the first 
Saturday in April; but it shall be in the power of the Council to pro- 
tract the sessions if it should seem necessary. The chair may be taken 
when five members are present. 


2. The chair shall be taken by the officer or member entitled to the 
same; and the business of the evening commence at eight o'clock pre- 
cisely, and be conducted in the order prescribed in the By-Laws. 

8. Every member shall have the privilege of introducing two visitors 
to be present at the public business of the Institute by ticket of admis- 
sion, on which the name and address of each visitor must be written. 

4. The annual general meeting of the Institute shall be held on the 
third Saturday in December, at seven o’clock in the evening, to receive 
and deliberate on the report of the Council on the state of the Institute, 
and to elect the officers and members of the Council for the ensuing year. 

5. The Council may, at any time, call a special general meeting of 
the Institute for a specific purpose, giving to city members six days’ 
notice; and they are at all times bound to do so, on the written requi- 
sition of five members, which shall specify the nature of the business 
to be transacted. 

6. Those members of the Institute residing at a distance from the 
city, shall haye the power of forming themselves into Branch Societies, 
for the purpose of holding meetings, and discussing scientific and other 
subjects; and are to be governed by the regulations of the Institute, 
and such other By-Laws hereafter to be enacted by them and approved 
by the Council. 

BY-LAWS. 

L At the ordinary meetings of the Institute, every Saturday evening, 
the following order of business shall be attended to, as closely as cir- 
circumstances will admit :— 

1. The Minutes of the previous meeting to be read and confirmed, 
and signed by the chairman; and no entry shall be considered 
valid until this be complete. 

2. New members present to be introduced to the meeting. 

8. Names of candidates for admission to be announced. 

4. Business arising out of the Minutes to be entered on. 

6. Communications received since the last meeting to be announced, 
end read if required. 
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6. Donations received and acknowledged. 

7. Communications from the Council to be brought forward. 

8. Candidates to be ballotted for. A ballot shall be taken for the 
entire body of candidates proposed for admission; if one or 
more black balls appear, the ballot shall be taken for each indi- 
vidually, and any candidate shall be rejected against whom ap- 
pear a number of black balls equal to one-fourth of the number 
of members voting. 

9. Papers on the lists to be read. 

II. Notices of questions to be brought forward for discussion, must 
be given at least one week before the same shall be brought forward ; 
and it shall be competent for the Council, or for any member to propose 
a subject for discussion. 

III. A circular letter may be sent to all the country members, at the 
commencement of each session, with a list of questions that are ap- 
pointed for discussion at the ordinary meetings of the Institute, re- 
questing communications from the members on them, or on any other 
subject connected with the objects of the Institute. 

IV. A similar letter may also be transmitted about the middle of the 
session, with the addition of any new questions that may have been 
brought forward and accepted; and at the end of the session, a list of 
questions shall also be sent tc all the members, in order to collect in- 
formation during the recess. Each letter shall contain a list of the 
written communications that have been made to the Institute, 





COUNCIL MEETING, 
Tuurspay, 9TH November, 1854. 


DONATIONS. 

Annales des Mines ou Recueil de Mémoires sur ]’exploration des 
Mines et sur les sciences et les arts qui s’y rapportent ; rédigees par 
les engénieurs des mines, et publites sous l’autorisation du ministre 
des travaux publiques. Ist and 2nd livraison de 1854, presented by 
M. C. de Boilleau. 

Journal of the Geographical Society, with Maps, Vol. 23. 

General Index to the second ten volumes of the Journal of the Geo- 
graphical Society. 

Quarterly Journal of the Geological Society, Vol. IX., Part 1, 1858. 

Trade and Navigation Reports for the Province of Canada, by the 
Hon. W. B. Robinson. 

Various Parliamentary documents, by the Hon. W. B. Robinson. 

Box of mineral specimens from Sault Ste. Marie, by Mr. A. McIntosh, 
per Mr. 8. Spreull. 
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LITERARY OR STATED MEETING, 
Wepnespay, 4ru OcrToser. 

The following donations were announced :— 

An Oil Painting of the Steamship “Royal William,” the first Steam- 
ship which crossed the Atlantic, from Captain McDougall. 

a plan of Docks proposed to be erected on the beach of the River 
St. Charles, and approved of by the Earl of Dalhousie, from William 
Henderson. 

Several curious Fossils and specimens of Natural History, from 
William Cooper, Toronto. 

A paper was read by E. A. Meredith, L.L.B., on ‘‘the resources and 
capubilities of the Island of Anticosti,’ by A. R. Roche. 

Henry E. Steele; of Quebec, was proposed as an Associate Member. 





GENERAL MONTHLY MEETING, 
Wepnespay, llra Ocroper. 

Mr. Roche’s conimunication on ‘‘the resources and capabilities of 
the Island of Anticosti” was, on the Report of the Committee of Lite- 
rature, ordered to be published in the transactions of the Society. 

The following donations were announced :— 

Specimens of Fossils from the Bermudas and other places, from 
John Fraser. 

The following gentlemen were elected Associate Members :— 

Captain A. T. Hamilton, 71st. Regiment; Lawrence Oliphant; 
A. R. Roche, and Henry E, Steele. 





LITERARY OR STATED MEETING, 
Wepvespay, 18Ta Ocroser. 


An interesting paper was read by E. D. Ashe, Lieutenant, R.N. 
F.R.A.8., on ‘“‘the Water Power of Quebec.” 





Literary and Historical Society of Quebec. 


The Council of the Canadian Institute, at the request of the Council 
of the “ Literary and Historical Society of Quebec,” have authorized 
the publication in the Canadian Journal of a synopsis of the proceed- 
ings of the Quebec Society. As it is probable that the history and 
objects of this valuable Association are not generally familiar to our 
readers, we subjoin a brief account of its past progress and présent 
condition. 

The ‘Literary and Historical Society of Quebec,” the oldest 
chartered Association of the kind in Canada, was founded in 1824, 
and owes its origin to the zeal and munificence of the Earl of Dalhousie, 
at that time Lieutenant Governor of Lower Canada. Heis said to have 
suggested its formation, and in its early days, the Society was largely 
indebted to his fostering care. The preamble of the Charter of 
Incorporation states that the Society was formed “for the prosecution 
“of researches into the early history of Canada, for the recovering, 
“procuring and publishing of interesting documents and useful 
“information, as to the Natural, Civil, and Literary History of British 
“North America, and for the advancement of the Arts and Sciences in 
“‘the said Province of Lower Canada, from which public benefit may 
“ be expected.” 

The inaugural address, and first Essay (on the juridical history of 
France) were read by Chief Justice Sewell, the first President, on the 
8lst May, 1824. This paper was followed by others of no common 
interest and ability, on the Geology of the country by Captain Bayfield, 
R. N. Captain Bonnycastle, R. E.; Lieut. Baddely, R. E.; and others. 
The Flora of Canada was investigated by the Hon. W. Sheppard, and 
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W. Green, Esq., and papers on the Plants and Shells of the vicinity of 
Quebec, were transmitted to the Society by the Countess Dalhousie, 
and Mrs. Sheppard. Among the contributors to the department of 
Natural History and Climatology appear the Hon. J. Hale, Joseph 
Skey, M. D., and Wm. Kelly, M. D., Surgeon R.N.; W. Henry, Surg. 
66th Regt., and H. D. Sewell, M. A. The History of the aborigines 
was largely discussed by Major Mercer, R. A., and others, and the 
late Rev. D. Wilkie, L. L.D.; Andrew Stuart, Esq., and Dr. Fisher, 
also appear among the list of contributors to the published transactions. 


The amalgamation of this Institution with the ‘‘ Society for the 
encouragement of Arts and Sciences,” founded a few years later, took 
place in 1829. His Excellency, Sir James Kempt, who at that time 
became the patron of both Societies, suggested the advantage that must 
accrue by bringing together whatever talent and resources either 
possessed. 


The progress of the Association has of necessity been considerably 
retarded by the calamity of the 2nd. February last, when the parlia- 
mentary buildings, part of which was occupied by the Society, were 
destroyed by fire. On this occasion all the furniture of the Society, 
nearly the whole of its Museum and apparatus, and great part of its 
Library were consumed; and it was only by the most strenuous efforts, 
that the valuable ‘“‘ Records of the Realm,” in eighty or ninety folios, 
and the unique collection of Historical manuseripts, procured at an 
expense of many hundred pounds, were saved from destruction. 


Paralysed by this severe blow, uncheered by sympathy from those 
around, without a shadow of assistance from the authorities, and 
compelled for the time to fall back on the individual exertions of its 
members, the Society deemed it proper, in the interests of science, to 
submit its condition to other American Institutions of a similar 
character. A petition has also been laid before the Legislature, and 
strong hopes are entertained that its affairs, ere long, will assume a 
more favourable aspect, and its effectiveness and utility be completely 
restored. 


It is s gratifying fact, however, and one which reflects great credit 
upon the officers of the Society, and on its members generally, that 
notwithstanding the severe ordeal through which the Society has 
lately passed, it evinces at the present moment greater activity and 
seal, and numbers more members, than it has done for many years 
before. 


It may be as well to mention, in reference to the proposed publication 
of the proceedings of the Society in the ‘Canadian Journal,” that 
under the Charter ‘‘General Meetings” of the Society are held on 
the second Wednesday of every month, for the transaction of the 
business of the Society, and that under the By-Laws of the Society, 
Literary, or Stated meetings are held on the first and third Wednesday 
of every month from October to April, both inclusive. 





Meteorology of Quebec. 


We are again indebted to Lieut. A. Noble, now assisted by Mr. W. 
Campbell, for the Monthly Meteorological Table for Quebec, which 
appears in the present issue of the Canadian Journal. 


While thankfully acknowledging the resumption of the Quebec 
observations, we cannot but express great regret that uncontrolable 
events should have prevented their continuance during the past re- 
markable summer. Nearly simultaneous observations during that 
interesting period at Quebec, Montreal and Toronto, would have 
possessed no ordinary interest or value. el 
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1 Observatory, Toronto, Canada West.—October, 1854. 








Monthly Meteorological Register, at the Provi 


Latitude, 48 deg. 39.4 min. North. Longitude, 79 deg. 21. min. West. Elevation above Lake Ontario, 108 feet. 
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*6 |47-0 /51°3 |50-05|+ 3-38 -286| -840} -309| 91 | 90 | 91 | 87 JEN E|JEN E| Eb N| 5-79)/0-275 
*6 |68°2 53-0 |56-82/+-10-57 486] -367| -387| 94 | 72 | 93 | 85 |} Calm|SSW| Calm | 2-35)/0-110 
*6 (64:0 |50°8 [56-10/+-10-13 -496] -298] -887| 98 | 86 | 81 | 86 | Calm| S W |N N W) 4-82//0-015 
"1 |49-2 /44-9 |4607/+- 0-50 +274] +252] -250) 84 | 79 | 85 | 81 N E /|Calm | 3-50//0-206 
*8 |53-8 87-7 |45-97|+- 0-70 -235) +179) +239) 97 | 58 | 80 | 77 E N W INN Wi13-41))_ .., 
6 45-7|— | — -—— 130} — | — || 72 | 48 | — | — |INWbNINWDN| — [10-77] ... 
6 [50-6 |42-8 |43-05\— 1-48 -261| -238) -280) 89 | 72 | 88 | 84 |W NWIWN WN b W| 7-47/10-010 
‘9 [49-2 39-0 |40-75|— 3-48 -225| -207| -212| 86 | 65 | 88 | 84 |INWDNIS S W INWbW) 8-52)... 
‘1 |41-6 (83-0 |36-60|— 7-43 +115] +155} -149) 82 | 44 | 82 | 70 |] Wh N|NWbNINWbN| 9-43]... 
29°8 |45-2 (83-4 |35-78|— 8-00 ‘179] 166} -158| 82 | 60 | 87 | 76 | Calm|SbW| Calm | 2-39!) .., 
36°8 |49-9 |44-9 43-85 |-+ 0-28 -237| +226] -211|| 79 | 67 | 76 | 74 | Calm|SS8 E| Calm} 1-86) ... 
37-0 |53-6 /42-0 44-50|-+ 1-25 *194) +204) -202/ 88 | 48 | 77 | 71 |] NbE|SbE | NbE} 2-40) ... 
46-3 (515 |— | —| — |} -249 200, — | — || 80| 78 |—|—|NNEJENE| — | 6-64110-056 
49-2 |58-6 [52-2 151-40|4- 8-65|| -260| 822] -294] -292| 76 | 80 | 77 | 78 ]}EbN| E |EbN| 4-12) ... 
48-8 |60-8 /48-°8 |52-77|4-10-27|] - 376} +283} ‘B14 86 | 72 | 88|80}EbN| 8 Calm | 0-81}... 
50°5 |59-7 /49-2 58-82|-+11-08 *898} -269| -328/ 78 | 80 | 78 | 81 NbW; 8 Calm | 0-77]... 
41-3 |61-1 /43-7 |48-72|+- 6-73 888) -262 "287 82 | 74 | 93 | 84 || Calm|S S Ej Calm} 1-74] ... 
44-3 [55-3 [41-5 /46-22/+. 4-43 *875| +240) +289) 91 | 88 | 93 92 || Calm} Calm} Calm | 0-48//0-040 
42-4 |59-8 [50-3 [50-90|+ 9-42 -883] -841| -827)| 94 | 76 | 95 | 89 || Calm|E SE |NEbN| 2-17/10-015 
560 67-4 |]— | —| — 415, — | — || 86 | 90} —|— |NEbDEINEbDE| — | 2-89]0-050 
53°8 |62-5 [59-1 |58-62/4-17-67 888] -426] -401/) 89 | 70 | 87 | 84 || Calm) EbS|EbN | 8-58/0-035 
dias 58-5 |46-4 |58-42|+-12-67 -398} -282) -871/| 95 | 88 | 90 | 92 |] Calm|SSW] W _ | 9-86/0-085 
29.67 7129-703|29-6955)|44-33/57-38 46-89 i924 4-48 ||0-256\0-823|0-277|0-287| 87 | 68 | 85 | 80 1 38-18 | 7-14] 8-76 | 4-60} 1-496 
Highest Barometer...... 30-121, at8 a.m. on 26th) Monthly range: 24th, 8-26p.m. Very large mass of nebulous light (undefined meteor, ) 
Lowest Barometer....... 28-731, at 3 p.m. on 8rd 1-390 inches. appeared near y Draconis, and, passing between y & 6 Urs. Maj., 


Highest registered temperature 75°-4, at p.m. on 7th ) Monthly range: 

Lowest registered temperature 26°-4, at a.m. on 19th 49°-0. 

Mean Maximum Thermometer.............. 58°-97 ) Mean daily range: 

Mean Minimum Thermometer.............. 41°-32 17°-65. 

Greatest daily range....... .-27°-4, from p.m. of 4th to a.m. of 5th. 

Warmest day....... 7th. Mean temperature...... 61°-48 ) Difference, 

Coldest day......... 19th. Mean temperature...... 85°-78 § + 25°-70. 

Greatest intensity of Solar Radiation, 84°-6 on 9th,p.m.) Range, 

Lowest point of Terrestrial Radiation, 22°-4 on 19th, a. m. 62°-2. 

Aurora observed on 5 nights: viz. 2nd, 12th, 17th, 18th and 28rd. 

Possible to see Aurora on 20 nights. 

Impossible to see Aurora on 11 nights. 

Raining on 15 days. Raining 45-3 hours; depth, 1-495 inches. 

Particles of Snow fell on 16th, 17th and 18th—quantity inappreciable. 

First Snow of the Season observed on the 16th. 

No Thunder Storms recorded this month. 

Sheet Lightning occurred on the 10th, 17th and 24th. 

The weather during the week ending 28th was mild and pleasant, and 
partook in some measure of the character of Indian Summer. 


Sum of the Atmospheric Current, in miles, resolved into the four Cardinal 


directions. 
North. West. South. East. 
1446-18 1409-78 636-20 1781-99 


Mean direction of the Wind, N 25° E. 

Mean velocity of the Wind, 4-60 miles per hour. 

Maximum velocity, 26-1 miles per hour, from 9 to 10 a. m. on 4th. 

Most windy day, the 14th; mean velocity, 13-41 miles per hour. 

Least windy day, the 27th; mean velocity, 0-43 “ 

During the gale on Saturday the 14th, the velocity of the wind from 3 
to bat ey was 25-5 miles, and the mean velocity from noon to 6 p.m. 
equalled 22-17 miles per hour. 

2nd, 10°17 p>. A large Meteor appeared about 25° S. of zenith, and 

i ue W. burst in its flight, throwing out a great number of 

aparks, and left a train of light behind it. 


emitted a very strong light and disappeared behind a mass of clouds 
on N. horizon, 

October, 1854, was the warmest on the records of the Observatory; and 
has been remarkable for sudden changes of temperature ; the mean 
temperature of the 19th was 8° colder than the mean normal tem- 
perature of that day, and that of the 80th was 17° 7 warmer than 
its mean normal temperature. The amount of Rain was small, being 
the least but two (October, 1841, and 1853) on the list for the last 
15 years; it was, in short, a warm, dry month. 





Comparative Table for October. 















































vapie Temperature. Rain. Snow. 

3 | Dif. | Max. | Min. | : “ oor 

fo} Meo obs'valobs'va Mange D’s. | Inch.| D’s. | Inch. Velocity. 

eet ° ° ° | at 

1840) 44-4 —0-8/68-5 |23-9 | 44-6 18 |1-860} 3 2 

1841 | 41-6|—8-6] 58-3 |20-8 | 88-0' 6 |1-860| 2 0-41 th. 

1842 | 45-1|—0-1/ 68-5 |80-0 | 88-5) 8 |5-175) O]| ... | 0-85 /tb. 

1843 | 41-8|—3-4]65-7 | 24-5 | 41-2 12 |3-790| 4 | 2-5 | 0-54 |fb. 

1844 | 48-3/—1 9/69-6|17-8 |51-8| 7 |Impf| 4 [12-0 | 0-48 /fb. 

1845 | 46-4/-1-1-2)62-7 | 20-0 | 42-7 | 11 |1-760} 1 |Inap.| 0-26 |i. 

1846 | 44-6 |—0-6| 69-7 | 20-7 | 49-0 | 14 |4-180) 2 |Inap.| 0-44 /tb. 

1847 | 44-0|—1-2/65-0 | 20-8 | 44-7 | 18 |4:390} 2 |[nap.| 0-19 |tb. 

1848 | 46-3|4-1-1/62-2|26-4 35-8 11 |1-550| 0 |None| 4-60 [Miles 

1849] 45-3/+-0-1/59-2 25-5 |88-7 18 5-965) 1 |Inap.| 4:76 {Miles 

1850 | 45-4/|-1-0-2| 66-6 | 24-8 | 41-8 10 |2-085| 0 |None! 5-80 |Miles. 

1861 | 47-4/4-2-2| 66-1 | 25-0 | 41-1, 10 {1-680} 2 | 0-8 | 4-89 |Miles, 

1862} 48-0|--2-8/ 70-7 |29-8 | 40-9 12 |5-280| 0 |None| 4-47 |Miles. 

1858 | 44-4|—0-8) 64-7 | 255 | 89-2 10 |0-875) 2 |Inap.| 4-72 |Miles. 

1854 | 49-6 |-4-4-8) 74-2 | 29-8 | 44-4 15 |1.495) 8 |Imap.| 4-60 |Miles. 
seated nes. 0-37 tbs. 

M’n. /45-171 66-11124-29 41-88 11-0/2-960! 1-7| 1-2 | 4-69 |Miles. 
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1865.) LIGHTHOUSE ON THE NEW SOUTH SHOAL, NANTUCKET, U. 8. 121 


Che Canadian Journal, 


TORONTO, JANUARY, 1855. 


Lighthouse on the New South Shoal, Nantucket, U. 8 * 
THE SCREW PILE—THE PNEUMATIC PILE. 


No work ofa solid character placed on a submerged sand 
at so exposed a point as New South Shoal, were it possible to 
found one, could long withstand the power of the ocean. That 
it would not be overthrown by the direct blow of the waves, 
the successful resistance of the works just named (Eddystone, 
Bell Rock, Skerryvore Lighthouses), at points where the incli- 
nation of the bottom and the depth of water are calculated to 

ive greater force to the waves, prove beyond all reasonable 
Soubt but that its destruction would nevertheless be inevitable, 
from the rapid and ceaseless process of the wasting of the 
sands of the shoal, caused by the recoil of the sea, from the 
mass, is no less certain. To provide a base of sufficient size 
and strength to sustain the necessary superstructure, that shall 
at the same time offer no very sensible obstruction to the free 
of the currents and the waves, is the great desideratum 
in founding works on submerged soils exposed to the batter of 
the ocean. This desideratum the last few years has supplied in 
the serew-pile of Mr. Alexander Mitchell,of Belfast, and in the 
neumatic pile of the late Dr. Lawrence Holker Potts, of London. 
¢ next inquiry in order is, whether either of these modes is 
applicable to the site of New.South Shoal# After much reflec- 
tion, aided in no small degree by the experience acquired in the 
erection of the light-house on the Brandywine, I am of opinion 
that the first, being the method of screw-piles, cannot be em- 
ployed to found a work at that point: and for these reasons : 

1. That the screws could not be made to penetrate the 
shoal to the required depth, by any means applied from a 
floating body, moored in the tide and sea-way at the point in 
question. 

2. That it is not .possible to erect a temporary fixed struc- 
ture during the working season at so exposed a point, at least 
in time to be available for driving the screw-piles ; and, 

3. That if it were possible to raise such a structure in time, 
it is doubted whether any power applied from it could insert 
the piles to a necessary depth, into a sand so hard and compact. 

The screw-pile has been successfully applied in forming 
foundations of light-houses on the Maplin Sands, mouth of the 
Thames ; on the North Wharf Sands, mouth of the Wyre ; on 
the shoal ground of Holywood, Belfast bay; and, in this 
country, on Brandywine shoal, mouth of Delaware bay. The 
attempt to erect a light house on the north end of the Kish 
Bank, in St. George’s channel, by means of these piles, failed, 
from no defect in the principle claimed for these useful appli- 
ances in forming submarine foundations, but principally, as it 
is understood, from the coming up ofa heavy gale from the 
south-east before the piles were properly b and the dia- 
gonal stays attached. The design to raise a beacon of screw- 
piles on the eastern end of the Tongue Bank also proved 
abortive ; but, as the case of the structure on the Kish Bank, 
from no inherent defect in the piles themselves. This beacon 
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was composed of fiye six-inch piles, and raised in position 
the Trinity House. Shortly after it was put up, it was dis- 
covered that an accident happened to it, and, on examina- 
tion, it was ascertained that three of the piles were broken’ off 
short, and the other two bent. The stump of the broken piles, 
and the lower parts of the bent piles, were found perfectly up- 
right, and the sand around them undisturbed ; showing the 
structure failed from no fault of the hold they had taken 
of the ground. Their condition indeed affords the best evi- 
dence of the capacity of the screw pile on this point, as it 
appears the force that was sufficient to break off three and bend 
two wrought-iron piles of the size stated, was, at the same time 
unequal to the task either of pe sy them or even chang- 
ing their position in the bottom. As the force of the waves, 
acting on such small surfaces as these piles presented, was en- 
tirely inadequate to produce the effects described, the 
destruction of the beacon was sought for in other causes. The 
conclusion arrived at, at the time, and no doubt the correct one, 
was, that a vessel had passed over it ; a conclusion in a measure 
confirmed by finding the copper of a vessel attached to the 
top of one of the bent piles. It may be remarked here, inci- 
dentally, that accidents from this cause form the only real 
objection, save the destructible character of the material, 
either to the screw-pile or the pneumatic-pile, and only then of 
works founded in navigable depths. 

The pneumatic-pile of Dr. Potts is of more recent origin 
than the screw-pile, or, at least has not been so long known to 
the public. It has not yet, it is believed, been successfuily 
applied in founding works, such as light-houses, beacons, hag- 
bours, &e., ex to the sweep of the ocean. That it is 

ractically applicable for the purpose there is every reason to 
elieve. The favourable opinion of those well known in engi- 
neering and construction in Great Britain, communicated » 
the report on the ice-harbours of the Delaware, dated the 28th 
December last, may be received as conclusive, ede 
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it is supported by cases of application already made in ot 
and in some respects kin works, on this point. To thi 
testimony and to these cases the bureau is again referred for all 
the information in possession of this office-upon the subject. x 
the latter it is deemed sufficient for the present eceasion 
recount merely the following instances in whieh these piles 
have been used, to show that their size, both length and 
diameter considered, would seem only limited in their sng 
tion to the power under the circumstances to handle them. 
Besides being employed, among other instances, in the found- 
ing of the piers of a viaduct in Anglesey over an arm of th 
sea, the bed of which is of running sand and grayel of great 
depth ; in an experiment on Grain Spit to test the 2 pores of 
the piles to sustain great weights; in the sinking of a pile of 
large dimensions in a quicksand in Cornwall; in the construc- 
tion of a bridge over the Thames at Datehet; and in the 
foundation of part of a viaduct on the Holyhead line of 
railway, a pile of this description, 8 feet in diameter, has been 
sunk in the Goodwin Sands to the depth of 77 feet, to the ¢halk 
formation ; and others of the enormous size of 10 feet diameter 
as in the tion of the Midland Great 
Western Railway bridge over the Shannon. ‘fo this list may 
be added the new bridge over the Thames from Putney to 
rindata 8 fee in Sameer, crag 0 gua Sapient to 
cylinders 8 feet in diameter, carried to a as” 
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ticularly in periodicals devoted to such and kindred subjects ; 
but as these, in consequence of the restrictions upon the pur- 
chase of books, are only occasionally accessable, and then 
through private sources, nothing is positively known as to 
the fact. 

The objection to screw-piles for founding a work at New 
South Shoal does not apply—except as to giving them their 
true relative position—to pneumatic piles, which, being sunk 
into the bottom by atmospheric pressure caused by exhausting 
the air from the hollow shaft, the erection of a fixed structure, 
such as that required to apply the mechanical power to drive 
the former, is dispensed with, and the objection to the great 
length of the pile through which this power must be exerted, 
at the same time got ridof. But it must not be supposed, 
that because a fixed structure is not indispensable, a floating 
body is deemed sufficient for the successful application of atmos- 
pheric piles in the present instance. This is not the case. 
That these piles may be planted singly in favourable weather 
at Bo exposed a point as New South Shoal, by weil-devised 
measures fully matured, from so unstable a footing as a floating 
body, the sinking of the cylinder on the Goodwin Sands is of 
itself abundantly sufficient to prove; but that the number of 
piles required to constitute a foundation for a light-house or 
beacon may, under the circumstances, be made to receive their 
proper relative positions, so far at least, as to render them pro- 
perly available for the intended purpose, is not believed. The 
manner in which it is proposed to provide against this objection 
in the use of the atmospheric pile in the present case, or at 
other points of equal exposure, will be explained in the project 
now submitted. 

Having premised that though a solid structure at New 
South Shoal, were it possible to erect one at that exposed 
point, might withstand the direct assaults of the sea, it never- 
theless would be overthrown by the wasting of the sands on 
which it stands, through the insidious workings of the waves 
acting on the mass, and that to meet the case, it would be 
necessary to adopt a foundation; which, while it afforded the 
necessary area and strength to support the required superstruc- 
ture, would offer no impediment, practically considered, to the 
motion of the currents or the waves; having also expressed 
the opinion that works combining these pre-requisites may be 
founded on submerged soils by means of Mitchell's screw-pile 
and Pott’s pneumatic-pile—and further, that for reasons which 
it is conceived are indisputable, the former cannot be applied 
to that use at New Svuth Shoal—the bureau will already be 
prepared to learn that, as the practical application of the latter 
is not open to the same objections, it is recommended for the 
present design. 


The instructions of the bureau calling for a plan and 
estimate for a beacon on New South Shoal are predicated on so 
much of the “ Act making appropriations for light-houses, 
light-boats, buoys,” &ec., approved March 3, 1849, as is con- 
tained in the fullowing words, to wit: ‘For a screw-pile 
beacon or other practicable structure on New South Shoal, off 
Nantucket, discovered by the survey of the coast, $25,000, to 
be expended under the direction of the Bureau of Topogra- 
phical Engineers.” A plan and estimate for a beacon are 
accordingly herewith submitted. Considering, however, that a 
beacon would mark the shoal during the day only, and that the 
risks and dangers of navigation are more imminent and numer- 
ous at night, and especially during the boisterous season, when 
the nights are longest, it has been deemed advisable, in antici- 
pation of the approval of the bureav, to prepare also a plan and 


estimate for a light-house for the same point. In doing this, 
less hesitation has been felt, because, in the erecticn of any 
work at a position so exposed as the one under consideration, 
the only real difficulty consists in establishing the foundation ; 
and because the greater cost of a lighthouse, although certainly 
considerably more than for a beacon, bears no sort of reasona- 
ble comparison when the superior and continuous usefulness of 
the lighthouse is considered. It was also conceived that the 
plan might be so arranged, that in case the beacon structure 
should be adopted, and should, when raised, be found com- 
petent to resist the shocks of the ocean, the project of a light- 
house might be finally executed. In contemplation, therefore, 
of that ultimate object, the dimensions of the proposed beacon, 
in general and in detail, have been enlarged beyond what might 
be otherwise considered sufficient; but whatever may be the 
excess thus caused in the estimate for the beacon, it is confined 
almost wholly to the foundry cost of the structure. In other 
respects, unless the size of the work should be greatly reduced, 
the expenses, excepting those in which time enters, would 
remain nearly, if not quite, the same. 

As the two structures, as already stated, are in part common 
to each other, a description of the lighthouse, as the larger of 
the two, will, with occasional reference to the beacon, be suffi- 
cient for both. 

The foundation is composed of iron piles, so grouped together 
as to form an octegonal prism 50 feet in diameter, and about 
42 feet in height. From this prism, as a base, rises a trun- 
cated pyramid, composed also of iron piles, which inclining 
inward 6 on 1, for a further height of 120 feet, fall within the 
diameter of 10 feet, and are received and secured in a great 
ring-piece, which, in turn, is surmounted by the watch-room 
and lantern, making the whule height 185 feet. The piles, 
one at each angle, and one at the centre of the octagonal prism, 
are of 12 inches; those of the truncated pyramid in three 
lengths of 12 inches, tapering to 6 inches. The entire structure 
including the prism fur the length of the piles, is braced hori- 
zontally in seven planes, and diagonally between every conse- 
cutive two of these planes, except where the dwelling of the 
light or cage of the beacon, as the case may be, interferes, 
when these are in part omitted. The dwelling stands 40 feet 
above the highest tides, is composed of three stories of nine feet 
each, and communicates with the watch-room and lantern 
above by a spiral stairway in a column of wrought-iron 8 feet 
in diameter. The two lower stories are 30 feet, and the upper 
story 20 feet in diameter; the first and third stories, as well as 
the roof of the dwelling, and the watch-room and lantern being 
surrounded by galleries. The watch-room and the lantern are 
12 feet in diameter; the furmer 6 ft. 9 in. in height, the latter 
about 12 feet, with the roof and ventilator, Xc., 20 feet in 
height. The beacon occupies but two of the three lengths of 
piles forming the pyramidal frustrum of the larger structure. 
The cage, the bottom of which is elevated 60 feet, and the 
extreme top 108 feet above the level of the highest water, is 
composed of columns arranged in the form of a cylinder, 24 
fect in diameter and 24 feet in height, surmounted by a canopy 
giving it a further height of 24 feet. 

These are the oufline or main features of the two structures. 
The details will be better understood from the drawings com- 
municated herewith, than from the most lengthened and 
minute description. They consist of an elevation and vertical 
section of each work on a scale of 4 feet to an inch (1-48), 
and sixteen sheets of details on the same, and double 
the scale; and will show, not only the manner of bracing pro» 
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posed, but also the character of the cage, the arrangement and 
finish of the dwelling, and passage thence to the watch-room 
and lantern of the latter; and also the arrangements fur secur- 
ing the boat for taking in stores ; the position of the fog-bell ; 
the keeping of the oil, water, and fuel, &c. &c.; and all other 
particulars, even to the size of the material employed, Xe. 
Talbotypes of the elevation and vertical section of each reduced 
in scale to about 1-282, are also appended to the report. 


It is now necessary to explain in what manner it is proposed 
to establish either work on the shoal. It was stated, when 
describing the applicability of screw-piles and pneumatic-piles 
for founding the proposed structures, that as the latter required 
no mechanical foree to insert them into the bottom, for em- 
ployment ofa fixed staging, from which to apply such force 
as was required in the use of the former, would be unneces- 
sary; and that although a floating body might, by well digested 
measures, in favourable weather, be successfully employed in 
sinking them singly, it would not be practicable to give the 
number of piles required to found the work their proper rela- 
tive positions from so unsteady a fvoting. The utter hopeless- 
ness of constructing a fixed platform, under the circumstances, 
ut so exposed a point as New South Shoal. at least by such time 
in the working-season as to render it available for the intended 
purpose, was aiso shown. What other course, then, shall be 
adopted in the emergency? It is, in my opinion—not lightly 
formed—to carry out and deposit on the shoal, by one bold 
measure, the entire lower or foundation portion of the structure 
described as the octagonal prism, and by Dr. Pott’s process, 
so simple in its character and wonderful in its results, to sink 
it in the sand to the required depth. It will not escape atten- 
tion, that in taking this course, the necessary bracings, down 
to the very level of the shoal, will be secured to the work ; 
whereas, in putting down the piles separately, the attaching of 
them is barely possible under the most favourable circum- 
stances, at so exposed a point. 


The foundation or lower portion of the structure, already in 
part described, is formed of nine piles, occupying the angles 
and centre of the prismatic figure, bound together by two sets 
of horizontal braces—one 20 feet from the bottom, the other 
at the top—and by three sets of diagonal braces between these 
planes. It is necessary to state here, that the lower part of 
each pile is received by a cylinder having a conical base or 
foot, through which, by a separate pipe, provided for the pur- 
pose, extending to the top of the framing, it is designed to 
excavate the sand by the pneumatic process. By this arrange- 
ment, the advantages of the two systems—of the serew-pile and 
pneumatic pile—have been combined; the means, on the one 
hand by which the soil may be penetrated to the required 
depth, and the use, on the other, of a shaft, presenting, with a 
proper bearing, the least exposure, strength considered, to the 
action of the sea. Tor the character of this arrangement, and 
for all other details, reference is respectfully made to the model 
of the foundation section, on the seale of 1-24, which will be 
deposited in the bureau. The work, as designed, including 
the cylinders with the conical bases to receive the solid piles, 
and all necessary appendages, such as air pump and receivers, 
and air and sand piles, &c. &c., for sinking it into the bottom, 
weighs 238 tons. To receive and float this great weight, dis- 
tributed as it is throughout such large bounds, will require twin- 
camels, each at least 100 feet in length, 154 feet beam, and 10 
feet depth of hold, or say about 160 tons. These camels, when 
light, will draw little over 34 feet of water; and when loaded 
ebout 7 feet. Carrying the foundation as proposed, with the 
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lower set of horizontal braces resting on the rail, the cones or 
shoes of the cylinder will extend nearly 43 feet below the 
keels. In this same position, 61 tons of the weight will be 
suspended below, while the balance, or 177 tons, will stand 
above the rail. It will be time enough, should the present 
design be approved and ordered to be carried out, to digest all 
necessary details, to insure a. full efficiency to the camels ; to 
determine whether they shall consist, as now proposed, of two 
similar vessels of ordinary model, or of two having, when com- 
bined the general outline of a single vessel ; the most perfect 
way of securing them to each other, and to their burden ; 
the best arrangement for towing, mooring, and flooding; 
and, finally, the proper mode of removing them from under 
the framing when it rests in position on the shoal. It is even 
now evident that it is desirable so to modify the lower framing 
that a larger proportion of the weight may be carried below the 
body of the camels than the present arrangement provides for. 
Again, it further appears, as far as experiments with the model 
may be relied upon, that to insure the uniform descent of the 
foundation, it is necessary to have either an air-pump for each 
pile, or, if one air-pump only is used, to communicate with the 
soil-receivers by air-pipes of equal lengths. The weight on 
each pile, when resting on the bottom, is 26-2 tons, which dis- 
tributed over 19-6 feet, the area of the base of the cones, 5 
feet in diameter, gives 1-33 ton for each foot. The entire 
weight of the lighthouse structure is 640 tons; of the beacon, 
466 tons; giving 71-1 tons on each pile, or 3-6 tons on each 
superficial foot in the case of the first, and 51-6 tons, on each 
pile or 2-6 tons on each superficial foot, in the case of the 
second work. To sink the cylinders 19 feet in the sand, the 
depth proposed, will require the raising in each case of a column 
of sand of that height, 5 feet in diameter, or 373 cubic feet, 
or about seven times the contents of the receivers, calculated 
at 54 cubic feet. As there is, however, a large admixture of 
water with the sand, raised by pumping, the descent of the 
cylinders will necessarily call for the filling of the soil-receivers 
much more frequently. 


In recommending the carrying out of the foundation in one 
body to the shoal, the hazards which belong to the entire pro- 
ceeding, from the departure of the camels with their burden 
from the selected harbour, to their arrival, and the complete 
establishment of the work at the site, are, it is believed, in no 
wise underrated. So far from this being the case, it is not 
improbable that, by dwelling on the subject, I may have rather 
magnified them. The towing the camels in a sea-way with their 
load, a large proportion of which is, on the one hand, high 
above their decks, and on the other, far below their water-line; 
the placing, and then securely mooring them at the selected 
site; the flooding the camels, and then relieving the founda- 
tion, on resting on the bottom, from them, without injury from 
the heave of the sea to either, particularly the former; and, 
lastly, the sinking of the piles by the pneumatic process, are 
all operations, under the circumstances, of much delicacy, 
liable to great risks, and, asa consequence, involving the issues 
in much uncertainty. The velocity and ever-changing direc- 
tion of the currentsat the site, and through the group generally; 
the exposure, and the distance of the shoal from the land ; and, 
above all, if it be possible to draw a distinction where each 
controlling condition holds so important a place, the distance 
of the point of destination from a harbour, all go to show that 
the difficulties and dangers of the operation are of no ordinary 
character. As its success depends on the vicissitudes ofthe 
weather, that is the true turning-point in carrying gut the fina] 
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design. But in making these observations, I desire also to say, 
that, in my opinion, the question is not, as in most cases, a 
mere selection from several plans, but is reduced to the alter- 
native of adopting the plan now suggested as the only one that 
has a chance of success, or the entire abandonment of the 
design, to mark the position of the dangerous shoal in 
question. 


The plan of operations for the erection of the lighthouse calls 


for four and a half’ years, thus distributed : one year and a half 


in constructing and setting up and taking down the work at 
the foundry, and transporting it to the selected harbour of 
refuge and departure ; the first season at the shoal in establish- 
ing the foundation section at the site: the second season in 
raising and bracing the pile-framing, and forming the iron work 
of the dwelling, &c.; and the third and last season in finishing 
the interior of the dwelling, &c., completing the lantern, and 
setting up lighting apparatus, constructing hoisting-davits, Xc., 
putting up fog-bell and striking-machinery, water and oil-tanks, 
&c., furnishing, painting, &c., and lighting. The plan of 
operations for the erection of the beacon covers three years, 
employed as follows: one year at the foundry in forming 
structures, &c.; the first season at the shoal in fixing the 
foundation section ; and the second and last in building up and 
bracing the framing and forming the cage, Xc. 

Conceiving, as already remarked, that the placing of the 
foundation constitutes the main obstacle toa successful issue to 
the proposed project, a description of the operations to carry 
it out will be confined to an outline of what would probably be 
the course in regard to that measure. It is necessary previ- 
ously, however, to state, that although there is as little as 8 
feet at low water on the shoal, and an area of considerable 
extent within the two-fathom curve at the same stage of the 
tide, it has been thought advisable to design the work for a 
point in a depth of 14 feet on the land-side, and midway of the 
length of its crest, which standing in the relation somewhat of 
a breakwater, will afford a partial protection to the work against 
the deep-sea wave. It should also be stated that as Nantucket, 
the nearest harbour to the shoal, has but 63 feet at low water 
at the entrance, Edgartown, the next nearest, with 15 feet at 
the same stage of the tide, is selected as the harbour of depar- 
ture and refuge in the proposed undertaking. 


The precise site of the work on the shoal having been marked 
out by dise-buoys, having mooring anchors laid down, &c., and 
the double section composing the foundation put together on 
the camels, a favourable state of the weather, with the wind 
offshore, should be taken to set out from the harbour—so tim- 
ing the departure as to reach the shoal, distant, as already 
stated, forty-two miles, by the dawn of day. The time re- 
quired to make the trip will depend, of course, on the speed at 
which the steam-tugs can tow the camels with their burden. 
This will probably be found to be somewhat between three and 
a-half and seven miles per hour; but this point should be 
settled previously, by one or more experimental trips off the 
mouth of the harbour. -These trials may also be found neces- 
sary to ascertain how the camels carry in a sea-way, so as 
properly to adjust the burden on them, &c. As the dratght 


of the foundation structure, as carried on the camels, is less by 
2} feet than the depth at low water at the point at which it is 
preseer ‘to found the work, the arrival at the shoal need not 

governed by the stage of the tide, though high-water is pre- 
ferable, as all other conditions being the same, the swell of 
the sea, in consequence of the greater depth is then least. 
Having arrived at the shoal, the operation of depusiting the 
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foundation at the site is one which, in case the weather con- 
tinues propitious, should require but little time to accomplish, 
As the plan of the work is based on a regular figure, and ma 
consequently take any position relatively with the shoal, the 
steam-tugs should tow the camels into place on the direction of 
the current as it then runs, when the anchors will be let go, 
and the other appliances prepared for the purpose put in re- 
quisition, to moor them as immovable as the circumstance of 
the case will admit. The next proceeding in course is to flood 
the camels, and bring the foundation on the bottom, when the 
former may be drawn by the steam-tugs from beneath the 
latter. A full and well-instructed force, already occupying the 
work, will then commence sinking the structure by the appli- 
cation of the steam air-pump, by excavating the sand under the 
piles through the cones forming their feet, and continue vigor- 
ously to prosecute the operation until it descends to the required 
depth. Twenty-four hours of favourable weather, would, it is 
confidently believed, suffice for the complete and satisfactory 
accomplishment of this most novel proceeding ; and even half 
that time to place the work in safety on the shoal against any 
ordinary contingency of weather, in case the state of it at the 
time should prevent the sinking of the cylinders. The great 
breadth of the structure compared with its height, and the 
absolute regularity of its figure, combined with its enormous 
weight, and the smallness of its surface exposed to the blow of 
the sea, all go to warrant a confidence in this belief. 

Although the range for an elevation of 137 feet (the least 
height by the design of the focal plane above the level of the 
sea,) and the deck of an ordinary size vessel, is quite within 
the powers of the second order of Jenticular lights, it is deemed 
advisable, in view of the importance of apprising navigators of 
the position of the shoal at the earliest moment, to provide in 
the estimate for one of the first order, which by the increased 
volume of light may not only be seen under a less favourable 
condition of the atmosphere, but also be distinguished aloft 
from ships of the largest class when actually below the horizon. 
The difference in the first cost of the two orders is about $3000, 
the difference in the maintenance about $350, annually—con- 
fined in the present instance, from the character and isolated 
position of the light, requiring no larger force, to the greater 
consumption of oil—say 250 gallons—and the slightly increased 
cost of the smaller accessaries. 


On the Cause of the Aurora Borealis; 
By Pror. A. pe va Rive.* 


When in June 1836, I published in the Bibliothéque Uni- 
verselle a note on the origin of hail and atmospheric electricity, 
I already foresaw that the same cause would explain the aurora 
borealis, and the irregular and diurnal variations of the magne- 
tic needle. As I had not then seen an aurora, I withheld at 
that time this application of the principles. Since then I have 
witnessed two fine auroras, and the appearances observed, 
especially during that of November 17, 1848, have confirmed 
my view of the nature of the phenomena, while they also 
accord with the observations of others, especially with those of 
Hansteen, Bravais and Lottin, and also with the many inter- 
esting details in Humboldt’s Cosmos. My subsequent electri- 
cal experiments throw additional light on the origin of the 
aurora. 





* Mem. Soc, de Phys. et Hist. Nat. de Genéve, xiii, and Bib. Univ., 
xxiv, 387, Dee. 1853. 
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This last statement indicates that I regard the cause as elec- 
trical. This view has often been presented before, and was 
brough forward by Arago at the time of (Ersted’s discovery. 
Yet no one, to my knowledge, has explained the mode of 
action and production of the electricity, or the attendant phe- 
nomena resulting from this cause. 

Without going into any historical details, I will briefly des- 
cribe the aurora borealis itself and its effects, and then pass 
to my own theory, the accordance of which with facts I shall 
endeavour to point out. 


1. DescRIPTION OF THE AURORA AND ITS ACCOM- 
PANYING EFFECTS. 

I cite the following details principally from the Cosmos. 
They are derived mostly from the descriptions of Hansteen, 
Bravais, Lottin, and other travellers who have been in favorable 
places for observing the aurora. The learned author of Cos- 
mos has grouped the facts with great skill, presenting in an 
admirable manner the prominent points, and seems with scien- 
tific tact to reach towards the true theory of the phenomena 
which he describes. 

An aurora borealis is always preceded by the formation in 
the horizon of a kind of nebulous veil, which rises slowly to a 
height of four to six or eight, or even ten degrees about the 
magnetic meridian; the sky though before pure, becomes 
darkened, and over this obscure segment, whose color varies 
from brown to violet, the stars are seen as through a thick 
haze. An are of light, first white, and afterwards yellow, bor- 
ders the dark segment. Sometimes this luminous arc is 
agitated for hours by a sort of effervescence, and a constant 
change of form, before it rises into the rays or columns of 
light which mount to the zenith. The more intense the 
emission of the polar light, the brighter are the colors that 
appear, which from violet and bluish white pass by interme- 
diate shades to green and purplish red—just as electric sparks 
are coloured only when the tension is strong, and the explosion 
violent. Sometimes the columns of light proceeding from the 
luminous are are mixed with blackish or smoky columns; 
sometimes they rise simultaneously from different points of the 
horizon ; or they may unite in a sea of flames of indescribable 
magnificence, the form and brillianey of which are in incessant 
change. The motion gives greater visibility to the phenome- 
non. Around the spot in the heavens towards which the 
dipping needle points, the rays appear to cluster and form a 
corona. Rarely the aurora continues till the corona is on all 
sides complete, and when this happens, it announces that the 
end of the exhibition is near at hand. The rays then become 
feebler, shorter, and less bright in their colors. Soon, only 
large nebulous motionless spots, of a pale or ashy tint, are 
seen over the celestial vault; and finally, traces of the dark 
segment in the northern horizon, where the appearances began, 
alone remain. 

The connection between the polar light and a certain kind 
of cloud is recognized by all observers, who affirm, that the 
polar light sends forth its brightest columns when the upper 
regions of the air contain masses of cirro-stratus clouds of great 
tenuity, which tend to form acorona around the light. Some- 
times the clouds are grouped and arranged like the auroral 
columns ; and in this case they appear to disturb the magnetic 
needle. After a brilliant aurora, the trains of clouds in the 
morning have sometimes been found to indicate the positions 
of'as many luminous columns during the night. 

The absolute height of the aurora has been variously esti- 
mated. Fora long time it was supposed that it might be 


ascertained by the observations of distant observers on the 
corona: but it is now well known that the corona is only an 
effect of perspective, due to the apparent convergence of rays 
which are parallel to the dipping needle ; so that each sees his 
own corona, as each his own rainbow. Moreover the aspect of 
the phenomenon depends on the position of the observer. 
The seat of the aurora is in the upper regions of the atmos- 
phere; but sometimes it appears to be produced within less 
elevated regions, where clouds are formed. Such observations 
as those of Capt. Franklin appear to establish the latter conclu- 
sion, who saw an aurora which lighted up the under surface of 
the clouds, whilst Mr. Kendall, two or three miles distant, saw 
no light whatever, although awake and constantly observing 
the sky. Captain Parry also asserts his seeing an aurora 
depicted on the flank of a mountain: and it is said that a 
luminous are has been scen on the surface even of the sea, 
around the magnetic pole. 

Mairan and Dalton believed the aurora borealis to be cosmi- 
eal, and not atmospheric. But Biot, who had an opportunity 
of observing the aurora at the Shetland Isles in 1817, proved 
it to be an atmospheric phenomenon, from finding that it did 
not partake of the movement of the stars from west to east, 
and consequently moved with the earth’s rotation. Since then, 
nearly all observers have come to the same conclusion ; and in 
particular MM. Lottin and Bravais, who have observed more 
than 148 auroras, and given detailed description of them. 

It istherefore quite certain that the aurora is not extra- 
atmospheric. To the evidence from its appearances, we may 
also add the crackling noise sometimes affirmed to be heard by 
the inhabitants in the far north, and the sulphurous odor 
which also has been observed. And, in fine, if the phenomenon 
is wholly beyond our planet, why should it be located about 
the polar regions? M. de Tessan, in the voyage of the Venus 
around the world, saw a fine aurora australis, which he des- 
cribes with care. It was 14° in height, and the centre of the 
are was in the magnetic meridian. He heard no sounds con- 
nected with it, which he attributes to its distance : but he men- 
tions that M. Verdier, a French naval officer, on the night of 
Oct. 13th, 1819, while on the coast of New Holland, heard 
distinctly a kind of crepitation, during a brilliant aurora. All 
the details mentioned by M. de Tessan prove the exactness of 
the observations. 

As concomitant effects of the aurora, we have mentioned 
the crackling sound, and the sulphurous odor. M. Matteucci 
has also observed during the appearance of a late aurora, 
satisfactory evidence of positive electricity in the air. But of 
all the phenomena, those which are of most invariable occur- 
rence are the magnetic. The magnetic needle undergoes per- 
turbations, either to the west or east, and ucually the latter. 
These disturbances vary in intensity, but never fail of taking 
place ; and they are at times manifested in places where no 
aurora is seen. This coincidence of magnetic disturbance with 
the aurora, shown by Arago to be without exception, from 
many years of observations, enabled this philosopher to tell, 
while in the basement of the Paris Observatory, when there 
was an aurora in our hemisphere. M. Matteucci has observed 
this magnetic influence under a new form. During the aurora 
of Nov. 17, 1848, the armatures of soft iron used with the 
Electric Telegraph between Florence and Pisa remained 
attached to their electro-magnets as if strongly magnetized, 
although the apparatus was not in action, and the batteries out 
of use. 

M. de Tessan cites an observation made in 1818, by M. 
Baral, another French naval officer, on the same coasts of New 
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Holland, who found that he had been making a wrong course 
from following his needle ; there had been no storm, and the 
compass had not been touched. But on the evening of the 
same day, there was a brilliant aurora, and to this he attributes 
the deviation—a conclusion which could not have been dic- 
tated by theory, since at the time (in 1818) the relations be- 
tween clectricity and magnetism were not known. 

The intimate connection between the aurora and terrestrial 
magnetism, has led Humboldt to designate as a magnetic storm 
a succession of disturbances of equilibrium in the magnetic 
forces of the earth. The presence of this storm is indicated 
by the oscillations of the magnetic needle, and afterwards, by 
the aurora, of which the oscillations are precursors, and which 
also put an end to the storm, just as the lightning in an ordi- 
nary electric storm announces that the equilibrium, before dis- 
turbed, is again established in the normal distribution of the 
electricity. Humboldt finds proof, amounting to experimental 
certainty, in the discovery of Faraday, who produced light by 
the action of magnetic forces alone, that the earth, by virtue 
of its magnetism, has the property of emitting light quite dis- 
tinct from that which is afforded by the sun. 

While recognizing the truth of the analogy which Hun- 
boldt here traces out, we should recollect, that it is not of 
itself, but because it produces electric currents, that magnetism 
gives out light; the light is purely electrical in origin. Mag- 
netism produces luminous phenomena only because it can 
disengage electricity, and it is probably in this point of view 
that Humboldt says in a general way that it is a source of 
light. 

It is hence in electricity, and in the influence which this 
agent in a state of motion, and magnetism, mutually exert, 
that we must look for the cause of the aurora borealis. This is 
the view which I would sustain, and to the force of my 
demonstration, I propose to bring some direct experiments, as 
well as the results of numerous observations through past 
years. 

2. Proposep THeEory. 


The atmosphere in its normal state is constantly charged 
with a considerable quantity of positive electricity, which 
increases as we ascend, starting at the earth’s surface where it 
is zero. 

I will not inquire into the origin of this electricity : what is 
certain is that its production is connected with the action of 
the sun, since its intensity is subject to diurnal variations. It 
may be a question whether the sun acts directly, either through 
its light or its heat, on the constituents of our atmosphere, and 
so produces the electricity ; or whether it is an indirect effect 
of the solar rays causing evaporation from the waters of the 
seas, or the vegetation of theland. It is probable that both cauess 
act: yet I am inclined to regard the first as most general and 
most constant. But this is of little importance here : the fact 
of the constant charge of positive electricity in the atmosphere 
and of negative electricity in the earth, is abundantly proved, 
and this is sufficient for our explanations. 

This constant production of the two electricities must 
necessarily be attended by a recomposition or neutralisation ; 
otherwise the contrary electric states would acquire an infinite 
tension, which is contrary to observation. This recomposition 
or neutralisation takes place in two ways, one irregular and 
accidental, the other normal and constant. 


The first method is exhibited under various forms. Gener- 


ally it is the simple humidity of the air, or the fill of rain or 
snow, which cayses the neutraligation. At other times, it is 
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the thunder-bolt, which exhibits in an cnergetic manner the 
tendency to union in the two accumulated electricities, one in 
the air, the other in the ground. The winds in certain cases, 
by mixing the air from the earth’s surface which is negative 
like the earth, with the positive air of a region more elevated, 
leads to a neutralisation of the two electricities, causing either 
storms oran exhibition of heat lightning. In winter, the air being 
constantly more saturated with moisture, the direct neutralisation 
is effected through the aqueous vapors and there are therefore 
fewer great disturbances and consequently fewer storms ; and 
at the same time, as Arago has remarked considering the num- 
ber of storms, the lightning strikes the earth more frequently 
in winter than in summer. 

In general, the influence of the hygrometric state of the air 
on the manifestations of atmospheric electricity is almost as 
great as that of the cause itself which produces this electricity ; 
for this influence makes itself felt both in the production of the 
accidental phenomena just enumerated, and in the indications 
of the electrometer by which we ascertain the normal electric 
state of the air for the hours of the day, and days of the year. 
Hence it is difficult to deduce from these observations even the 
intensity of the atmospheric electricity for any given moment, 
seeing that it is impossible to separate this original inténsity 
from the degree more or less decided which the electric regis- 
ters may manifest. 

Let us now pass to the second mode of neutralisation of the 
two electricities, which 1 regard as normal and regular. 

The positive electricity, with which the upper beds of the 
atmosphere are charged, will traverse them freely, because of 
their high state of rarefaction. But in the polar region, where 
the intense cold constantly condenses the aqueous vapors, it 
finds a portion of the atmosphere saturated with humidity, giv- 
ing rise to mists; and by this means it may easily pass to the 
earth and combine with the negative electricity with which the 
earth itself is charged. It consequently results that there are 
constant currents of positive electricity rising from different 
points of the earth’s surface into the upper regions of the 
atmosphere, which pass towards the poles, and then return 
beneath the earth’s surface towards each of the points whence 
they have started. The currents of the northern hemisphere 
should go to the north pole, and those of the southern, to the 
south pole. In the equatorial regions, the position of the sun 
will determine the dividing line between the two systems. We 
may add that the experiments made with the electric telegraph 
have demonstrated that the terrestrial globe is an almost per- 
fect conductor of electricity, compensating by its mass, for 
what it wants in the conductibility of the materials which con- 
stitute it. ‘Thus the existence of the currents, whose course I 
have traced, rests on well established principles, with a foun- 
dation of simple experiment. 

But more than this: their existence is demonstra‘ed by facts 
long studied and established,—those pertaining to the diurnal 
variation of the magnetic needle. 

I do not examine here into the origin of the earth’s mag- 
netism, a subject to which I shall have occasion to return in 
another work ; for the present, I only say that I do not regard 
the disturbing causes of the direction of the magnetic necdle 
as of the same nature with those which determine this direc- 
tion. I content myself now with regarding the earth as a 
large magnet having its two poles ; and I study only the causes 
that modify the direction which, in this quality of a magnet, it 
tends to impress on the magnetic needle. ‘Ihese causes are 
the’ electric currents, whose existence 1 have just shown ; they 
well explain the diurnal variations. These variations, in fact, 
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consist in this, that in our hemisphere, the north pole of the 
needle moves to the west, during the morning until half-past 
one P. M., and then returns to the east during the rest of the 
day, to remain stationary during the night. But this deviation 
is precisely that which should be occasioned by currents pass- 
ing along the surface of the globe from the north pole to 
the equator, augmented, in intensity with the heat of the 
day and diminishing as it decreases. The diurnal variation 
is at its maximum (137 to 16”) in those months in which the 
sun is longest above the horizon, May, June, July, August. 
It is at its minimum (4’ to 5’) during the winter months. 
The variation is greater as we pass from the equator towards 
the pole; but it is evident, that if the currents, proceeding 
from different points of the earth’s surface heated by the sun, 
rise in the atmosphere to redescend at the polar regions, and 
thus traversing the globe, reach their points of departure, the 
nearer the needle to the magnetic pole, the greater the number 
of currents that will act upon it: near the equator, it will not 
be subject to any influence from the currents which are formed 
beyond the region around the needle. In winter these differ- 
ences are less sensible, because the currents from the equato- 
rial regions are the only ones whose effects will be very decided, 
on account of the little difference of temperature which exists 
in this season between the earth’s surface and the upper regions 
of the atmosphere in the temperate and especially the polar 
zone. 

Finally, according to our theory, the same effects should be 
manifested in the southern hemisphere, only that all is reversed ; 
aud this is fully established by the various results of recent 
observers, including those of Colonel Sabine and a large num- 
ber of travellers. 

I should however acknowledge that there are some anoma- 
lies, either in the hours or in the direction of diurnal variation, 
at certain places, especially at St. Helena and the Cape of 
Good Hope, anomalies which it is difficult to explain by the 
theory proposed. But [am convinced that when further exa- 
mined, they will be fuund to be due to local and accidental 
causes, such as the vicinity of the sea, which influences very 
notably the diurnal variations of temperature and especially 
their amplitude and the hours of the maximum and minimum 
of heat. The question whether there are not places of no 
variation, proposed by Arago, is of little importance in this 
connection ‘The points of the earth’s surface without diurnal 
variation, will be those where the two currents originate, and 
whence they proceed from the right and left towards the two 
poles : they are situated in the equatorial regions, but they 
cannot well be laid down, as their position will vary with the 
sun, the temperature, the winds, and other disturbing causes. 


But [do not dwell on this point, as my object is not to 
treat of the diurnal motions of the needle. My end is simply 
to prove from the diurnal variations, the existence of the ter- 
restrial currents. In continuation, we may obtain another 
proof still more direct, although less general, of the presence of 
these currents, by making use of the telegraph wires for col- 
lecting them. This I have done in Englard, as has also Mr. 
Barlow; and M. Baumgartner has performed similar experi- 
ments in Germany. In these trials, the currents have in all 
cases been detected by means of the galvanometer. M. Baum- 
gartner, having introduced a very sensitive galvanometer into 
the circuit formed by the telegraph wire between Vienna and 
Prague, which has a length of about 6! miles, obtained the 
following results when the two extremities of the wire were 
buried in the earth. 


- 


1. The magnetic needle never stood at zero, but was more or 
less deviated. 

2. The deviations were of two kinds, some of large extent, 
even 50°, others small, varying from 1° to 8° ;—the former not 
common, and changing in direction and intensity, so that no 
law can be discovered ; the latter on the contrary subject to a 
simple law, and being very regular when the air is dry and the 
sky serene, but with many anomalies when the weather is cold 
and rainy. 

Mr. Barlow has made numerous observations, and obtained 
results demonstrating the exactness of the principle, which I 
have laid down. Four main lines starting from Derby, were 
used in his experiments, two running towards the north and 
northeast, and two towards the south and southwest. The 
direction of the currents perceived on the first two lines, was 
always contrary to that of the currents on the two others, as 
ought to be the case, on the theory proposed. But the most 
remarkable fact, is the perfect concordance which these obser- 
vations have proved to exist between the movement of the 
needle of the galvanometer placed in the circuit of the tele- 
graph wire and the diurnal variations of the magnetic needle. 
The diurnal movement of the needle of the galvanometer 
is subject to disturbances in intensity more or less contin- 
ued, during storms, and also when the aurora borealis is 
visible; and so also is this true of the compass needle. 
There is this difference, that the currents acting on the latter, 
circulating beneath the earth’s surface, should not be subject 
to disturbances like those which happen to the telegraph 
wires through the influence of the electrical condition of the 
atmosphere about them. 

The existence then of electric currents circulating beneath 
the earth’s surface appears to us to be well demonstrated ; and 
once proved, it leads necessarily to the conclusion that it is a 
consequence of the normal and regular reéstablishment of the 
electric equilibrium between the earth and its atmosphere, 
which is broken essentially in tropical regions ; whilst the elec- 
tric discharges, more or less intense, which take place between 
the earth and the air are the accidental and variable means for 
the retstablishment of this equilibrium. We may now see how 
the explanation of the phenomena of the aurora both north and 
south, flows necessarily from the formation of these electric 
currents circulating from the equator to the two poles in the 
upper regions of the atmosphere, and from the two poles to the 
equator along or beneath the surface of the globe. 

As we have said above, the positive electricity with which 
the atmosphere is charged, especially in the upper regions, is 
carried towards the two poles either by the greater conductibil- 
ity of the upper and most rarified strata of the atmosphere, or 
by the currents of air in the upper regions which move from 
the equator to the two poles. It is consequently through the 
vapors which are constantly condensed in the forming mists in 
the polar regions that the positive electricity should find its 
passage into the earth, and also therefore its discharge. This 
discharge when possessing a certain degree of intensity should 
be luminous, especially if, as is almost always the case near the 
poles and sometimes in the upper regions of the atmosphere, 
it encounters in its course icy particles of extreme minuteness, 
which form the haze as well as the more elevated clouds. 


The formation of lunar halos which generally precede the 
appearance of an aurora, and the fall of rain or snow which 
also is often a prelude to it, are a proof of the presence in the 
atmosphere of these fine needles of ice, and of the part they 
play in the phenemenon before us. 
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This attenuated mist, rendered luminous by the transmission 
of electricity, ought to appear under a regular fourm, like an 
illuminated surface of greater or less extent, and more or less 
broken. It should spread outward from the poles, forming as 
a first appearance the auroral bank like a veil in the north. 
The tenuity of this veil is such that the stars may be seen 
through it, as has been remarked by all observers. MM. 
Bixio and Barral, in the balloon ascension which they recently 
made, suddenly found themselves,—although the sky was quite 
serene and the atmosphere without a cloud—in the midst of a 
veil or mist, which was perfectly transparent, consisting of a 
multitude of small icy needles so fine that they were hardly visi- 
ble. Such are the needles which become luminous by the 
passage of the electricity, which determine the formation of 
halos as has been rigorously demonstrated, and produce by 
condensation the aqueous vapors in their passage through the 
air towards the earth, the fall of snow or rain, or sometimes 
under peculiar circumstances, hail. 

Now if we inquire what should pass in the portion of the 
luminous mist nearer to the earth's surface, we shall conclude 
that the vicinity of the magnetic pole must exert a decided 
influence on this electrised matter,—for it is in fact a true 
mobile conductor traversed by an electric current. 

In order to obtain a correct idea of this action, I have 
endeavored to imitate artificially the process of nature, and 
with this view, I contrived the fullowing experiment. 


Into a glass globe, 30 to 40 centimeters in diameter, I in- 
troduced through one of its two opposite tubulures, a piece of 
soft iron wire, about 2 centimeters in diameter, making it to 
terminate at the inner end very near the centre of the globe, 
while the other end was exposed out of the globe. The wire 
was covered through its whole length, excepting its extremities, 
by a very thick insulating bed formed first of shell-lac, then 
with a glass tube covered itself with shell-lac, then with a 
second tube of glass and finally with a bed of carefully applied 
wax. The insulating layer in all was a centimeter thick, giv- 
ing 4 centimeters for the thickness of the bar thus covered. 
Within the globe, a ring of copper surrounded the bar and its 
insulating bed, at the part most distant from the tubulure. 
This ring was arranged to be put in communication with a 
source of electricity exterior to that of the bar by means of a 
metallic wire insulated with care which passed through the 
tubulure and ended without in a hook. A stopcock attached to 
the other tubulure of the globe, was arranged for obtaining a 
vacuum. When the air within is sufficiently rarified, the hook 
is connected with the conductor of an electric machine, and the 
outer extremity of the bar of iron with the soil; by this means 
the electricity forms within the globe a luminous sheaf, more 
or less irregular, which passes from the ring, and terminates at 
the inner extremity of the soft iron. But immediately on 
placing the outer extremity of the soft iron on the pole of an 
electro-magnet, the electric light takes a wholly different 
aspect. Instead of proceeding indifferently from different 
points of the upper surface of the cylinder of iron, it proceeds 
from all points in the circumference of this surface, so as to 
form around it a continuous luminous ring. This is not all: 
this ring has a movement of rotation around the magnetized 
cylinder, sometimes in one direction and sometimes in the 
other, according to the direction of the electric current, and 
the nature of the magnetization. Finally, jets of brilliant 
light are seen to proceed from this luminous circumference, 
which are distinct from the rest of the mass of light. When 
the magnetization ceases, the luminous phenomena return to 


the condition familiar in the experiment, known under the name 
of the Electric Egg. 

There is some advantage in using for the experiment here 
described Armstrong’s hydro-electric machine, in which the 
boiler is made to communicate with the hook which is united 
by a metallic connection to the ring of copper within the globe, 
while the conductor which receives the vapor is put in connec. 
tion with the bar ot soft iron. Thus we have in the globe an 
electric current of great intensity which may be changed in 
direction, by inverting the connections. 

(To be continued.) 





The Mints of the United States. 
BY PROFESSOR WILSON.* 

The transmissions of gold from the new state of California 
have caused a corresponding increase in the gold currency of 
the States, and have invested the Mint operations with more 
general interest than under the previous ordinary circumstances 
they possessed. The same condition of things exists in this 
country ; and as it is intended to establish a mint in the gdld 
producing colony of Australia, I thought it desirable to obtain 
as much information as I could in reference to the organ- 
isation and working details of those in the United States. 

The head establishment is at Philadelphia, and is called 
‘The Mint ;” there are also three “ Branch Mints ;’’—at New 
Orleans, in Louisiana; at Charlotte, in North Carolina; and 
at Dahlonega, in Georgia, respectively. The Branch Mint in 
California, and the Assay Office in New York, are not yet com- 
pletely organised. 

At the Mint in Philadelphia, gold, silver, and copper, are 
coined ; at New Orleans, gold and silver are coined ; while 
the branches at Charlotte and Dahlonega coin gold only. At 
“The Mint,” the executive staff consists of a director, 
treasurer, chief coiner, melter and refiner, engraver, assayer, 
and assistant-assayer. At the New Orleans Branch Mint the 
staff consists of a superintendent, treasurer, melter and refiner, 
and coiner; and at each of the other two branch mints there 
are but three officers, superintendent and treasurer (combined), 
assayer, and coiner. The several duties of these officers, the 
remuneration they shall receive for their services, and the 
amount of security they shall give for the due performance of 
them, are duly prescribed by an Act of Congress supplementary 
to the Act entitled “ An Act establishing a Mint and regula- 
ting the Coins in the United States ;” this latter act giving 
all the details referring directly to the coinage of the country. 


At the United States Mint at Philadelphia, the salaries are 
fixed as follows :—Director, £3500 ; treasurer, $2000; chief 
coiner, $2000; melter and refiner, $2000, assayer, $2000. 
At the New Orleans Branch Mint the salaries are, to the su- 
perintendent, $2500, and $2000 each to the other officers ; and 
at the other branch mints the superintendents receive $2000, 
and the other officers $1500 respectively. In each of the es- 
tablishments the appointment of assistants, subordinate officers 
and servants, is left entirely in the hands of the chief of the 
different departments. 

In visiting the Mint at Philadelphia I had the advantage of 
being taken through the several departments by the chief 
coiner, Mr. Franklin Peale, and the melter and refiner, Professor 
J. C. Booth, who kindly furnished me with the following de- 





* From the Special Report on the New York Industrial Exhibition. 
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tails of their operations. As the gold is brought to the Mint 
in various quantities and in a crude state, it passes necessarily 
through the department of the refiner before it reaches that of 
the chief coiner ; I therefore give the actual details of the re- 
fining operations upon sundry deposits of gold, amounting in 
the aggregate to $2,000,000. 

The deposits are immediately weighed and a certificate of 
their gross weight issued. The fires having been lighted in 
the five furnaces of the deposit melting-room at four or five 
o'clock, A.M., all the deposits, amounting perhaps to seventy 
or eighty, are melted before noon; assay slips are then taken 
off and the assays finished * the next morning, after which 
their values are calculated by the weight after melting, care 
being taken to include all the grains that can be procured from 
the flux, pots, &c., by grinding them up under a pair of small 
chasers, sifting, and washing. There is a clerk and his assis- 
tant and one hand wholly engaged in performing all the weigh- 
ings for the treasurer, such as weighing deposits before and 
after melting, ingots for coinage, fine bars, and the clippings 
after cutting out the planchets. There are five men in the 
deposit melting-room, two of whom attend to two furnaces 
each at the same time, one to one furnace and washing grains, 
and the remaining two are labouring assistants. The whole 
deposit of $2,000,000 is melted in three or four days in the 
deposit-room and assayed by from the third to the seventh 
day. 

As soon as the first deposits are assayed, say on the third day 
(if expedition is necessary), or always on the fourth, they are 
granulated in the proportion of one part of gold to two parts of 
silver. The pots contains 50 lb. of gold and 100 Ib. of silver, 
equal to 1800 oz., and each melt requires about an hour. 
With four furnaces (attended by four melters and two aids), 
there are ordinarily made thirty-two melts per day, but when 
hurried forty-eight melts can be made, making from one-third 
of a million to one-half of a million dollars per day. Two days’ 
work, or about $650,000 worth of gold, equal in weight to one 
ton (avoirdupois weight), are granulated for a single setting 
with acid. The granulated metal is charged into large pots, 
together with pure nitric acid of 39° Beaumé, between the 
hours of seven and nine A.M. on the sixth day, and steamed 
for five hours. The pots made in Germany, are 2 feet in 
diameter by 2 feet in depth, set in plain wooden vats, lined 
with 3-sixteenth inch sheet-lead ; a single coil of copper pipe 
passing around the bottom of the vat blows the steam directly 
= ng water in which the pots are set to about half their 

epth. 


The vats are arranged in a small house in the middle of the 
room with a large flue connecting with the chimney-stack, so 
that when in action the odour of nitrous fumes is scarcely 
perceptible in the building. The $2,000,000 require about sixty 
such pots ; they are stirred about once each hour, say altogether 
five times with simple wooden paddles; the next day (seventh), 
the acid solution of nitrate of silver is drawn off by a gold- 
syphon into wooden buckets, and transferred to the large vat, 
in which it is precipitated by salt (chloride of sodium), and 
fresh acid added to the metals, now containing very little silver. 
Steaming for five hours on the seventh day pfs, be: the re- 
fining of $650,000. Early on the eighth one pot is drawn off, 
washed with a little warm water, and the gold-powder transfer- 
red to a filter. Fresh granulations are put into this empty 
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* The mode of assaying is according to the ‘‘ wet process” of Gay 
Lussac. This is too well known to need description here. 
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pot, and the acid of the adjoining pot baled over upon them, 
and thus through the series, the whole being re-charged: in 
from two to two and a-half hours. After steaming for five 
hours, the acid which contained but little silver from the pre- 
ceding day becomes a nearly saturated solution of nitrate of 
silver. By this arrangement 44 lb. of nitric acid are consumed 
altogether for each pound of gold refined, and the latter is 
brought up to 990 at 993 m. fine,—rarely below 990. Thus 
every two days, 15,000 Ib. of nitric acid are used. In the 
course of the last year 1,000,000 Ib. of pure nitric acid, at 
seven cents per pound, equal to $70,000, were consumed. 


The gold is washed with hot water on the filter during the 
eighth day, and until it is sweet (say by 7 P.M). The filter 
consists of two layers of tolerably stout coarse muslin, with 
thick paper between, in a tub with a false bottom, 24 feet in 
diameter and 2} feet deep, and mounted on wheels. One of 
the men remaing, after washing hours, until, 7 p.M., when the 
watchman of the parting-room continues washing the gold.and 
silver until sweet, ¢.e., until the wash-water ceases to colour 
blue litmus paper. arly on the ninth day the wet gold is 
pressed with a powerful hydraulic press, and the cakes 
then thoroughly dried on an iron pan, at a low red heat. This 
process saves wastage in the melting-pot, since there is no 
water remaining in the pressed metal to carry off gold in its 
steam. The same day (ninth) the gold is usually melted with 
a less proportion of copper than is requisite to make standard 
metal, and cast into bars, which are assayed by noon on the 
tenth. They are then melted with the proper quantity of cop- 
per, partly on the same day, partly early on the eleventh, and 
assayed and delivered to the coiner the same day. On the 
fourteenth they are ready for delivery to the treasurer as coins. 


The silver solution drawn off from the pots is precipitated in 
a large wooden vat of 10 feet diameter by 5 feet deep, and 
the chloride of silver immediately run out into large filters [6 
>< 3 14] where it is washed swect. The filter is covered 
with coarse muslin, and the first turbid water thrown back; the 
filter, which is on wheels, is then run over. to the reducing vats, 
and the chloride shovelled into them. There are four such 
vats [ 7 < 4 x 2] made of wood and lined with lead, 1 inch 
thick in the bottom. A large excess of granulated zinc is 
thrown on the moist chloride in the vats, without the addition 
of acid ; the reduction is very violent, and when it slackens, 
oil of vitriol is added to remove the excess of zinc.. The whole 
reduction occupies a few hours, and after a night’s repose the 
solution of mixed sulphate and chloride of zine is run off into 
the sewer. 


About 2 tons of zine per $1,000,000 of gold are employed ; 
the silver, however, in this amount, say 10 per cent. by 
weight, should only take, by equivalents, about 2400 Ib., so 
that nearly two equivalents of zine for 1 equivalent. of silver 
are used. This is found to be advantageous, as both time and 
space are greatly enconomised by this excess. 


The day after the reduction the reduced silver is washed, 
and the second day it is pressed and dried by heat, the same 
hydraulic press as for gold being used, but with different’ 
drying-pans. The same silver is used again for making: fresh 
granulations, but as it accumulates from the Californian gold, 
10,000 or 20,000 are now and then made into coin, great care 
being taking in this case to aviod getting gold in it when 
drawing off the silver solution, and in the press. 


Such are the actual working details in refining a specified 
amount ($2,000,000) of gold, the first-third of which is de- 
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livered as coin in fourteen days after its arrival, and the third- 
third in eighteen days. 

But as there is a bullion-fund of $5,500,000 allowed by 
government, depositors are paid from the third to the fifth day 
after an arrival, ¢.c., as soon as the gold is melted, assayed, 
and its value calculated. When two heavy arrivals occur in 
close succession, the time of refining and coining can be short- 
ened from 14 to 10 days. 

The number of men engaged in the refining department is 
14: 1 foreman, 8 for the parting process, 3 for reducing, and 
2 for pressing and drying. In the gold melting-room there 
are 3 melters and 2 assistants. The total number of hands in 
the melting and refining departments is 34, including a melt- 
ing and parting foreman, and 3 in the place for grinding, sifting, 
washing, and sweeping. ‘This last place or sweep embraces all 
pots, ashes or fires, trimmings of furnaces, ashes of all wood- 
work, Xe. 

The late law for reducing the weight of silver coin 
necessitated an increase of force, and 15 more were in conse- 
quence employed for this purpose. While $50,000,000 in a 
year have been parted with the above force, they could with 
the same force and apparatus refine $80,000,0000 if it were 
required. 


After many experiments upon anthracite, Professor Booth 
stated that he had at length fully succeeded in employing it 
for melting both gold and silver in the same furnaces, slightly 
modified, in which he had been accustomed to melt with char- 
coal. This change had been accompanied by great economy 
in the cost of material and labour, and by greater comfort to 
the workmen, from being less exposed to heat. The cost of 
charcoal (of the best quality—hard pine-knot coal) is 16 cents 
per bushel, delivered at the Mint; and while the cost of this 
fuel for all their operations in 1852, when gold was chiefly 
refined and melted, was about $7000, the cost of anthracite 
will be from $600 to $1000. In using the anthracite he found 
that a simple draught of air, without a blast, was quite sufficient 
to sustain combustion. 


Californian gold frequently contains the alloy “ iridosmine,”’ 
which is not always detected by the assay. In order to remove 
it as far as possible without actually dissolving gold, it is al- 
lowed to subside, first in the granulating crucibles, and then in 
the crucibles for toughening (melting fine gold and copper). 
If the assayers report its presence in the toughened bars, they 
are again melted, and the iridosmine allowed to subside. By 
these three, and often four successive meltings, the gold is 
separated from its troublesome companion as far as practicable. 
The gold thus refined, and reduced to the proper standard 
Soong 8: “ And be it further enacted, that the standard for 

oth gold and silver coins for the United States shall hereafter 
be such that of 1000 parts by weight 900 shall be of pure 
metal and 100 of alloy ; and the alloy of silver coins shall be 
of copper, and the alloy of gold coins shall be of copper and 
silver, provided that the silver do not exceed one-half of the 
whole alloy,”] is delivered over to the chief coiner in the form 
of bars or ingots of a certain weight, to be divided and shaped 
into pieces required for the currency of the country. 


The Coining department of the establishment is of a power 
and efficiency sufficient to perform all the mechanical processes 
incidental to the issue of nearly 70,000,000 of pieces during 
the past year; and I was assured by Mr. Franklin Peale, the 
chief coiner, that it could have executed much more if it had 
been steadily employed, or fully supplied with material during 


the whole of that period. It is not necessary to go through 
the whole course of operations in this department, but to notice 
only such as possess novelty or present special characteristics, 


The necessary power for working the machinery is obtained 
from a large steam-engine of the form usually known as the 
steeple-engine; it is a double vertical high-pressure engine, 
with cranks at right angles, the power being carried off by a 
eaoutchouc belt, 2 feet wide, from a drum of 8 feet in 
diameter ; the estimated power is equal to 90 horses. At times, 
this is all required, at others much less is sufficient, and in un- 
certain proportions ; to meet this irregularity, and to insure 
that steadiness of motion so necessary in such delicate oper- 
ations, a governor and throttle-valve of a peculiar construction 
have been devised which have now been in use for some time, 
and have produced most satisfactory results, fully effecting the 
purpose for which they were designed. The rolling mills, four 
in number, are driven by belts, at the rate of six revolutions 
per minute; the distances between the rollers being adjusted 
by double wedges, moved by a train of wheels which are con- 
nected with a dial-plate and bands, divided and numbered into 
hours and minutes, so as to indicate the proper thickness of 
the stripes of metal without the use of gauges. Gold stripes 
are heated in an iron heater by steam, and waxed with a cloth 
dipped in melted wax, and the silver strips are coated with 
tallow by means of a brush. The draw bench is used for both 
metals, and trial pieces are cut from every strip and their 
weight tested, preparatory to the cutting of the whole. 

The cutting processes are very simple and efficient, consis- 
ting of a shaft moved by pulleys, and a 23-inch belt, with a fly- 
wheel of small diameter but sufficient in momentum to drive 
the punch through the slip of metal by means of an eccentric 
of {-inch, at the rate of 250) pieces per minute, which skilled 
hands can readily accomplish and continue until the slip is 
exhausted. The annealing during the rolling of the ingots 
into slips is performed in copper cases, in muffles of fire-clay 
and brick, heated by anthracite coal, three muffles or hearths 
being kept at a bright red heat by one fire-grate or furnace, 
and the distribution and intensity regulated by dampers. These 
annealing furnaces are recent in their construction and very 
satisfactory in operation ; they are heated by anthracite at the 
cost of about one-fourth the expense of the wood previously 
employed. 


The whitening of planchets is performed as usually by in- 
closing the gold in luted boxes, and by exposing the silver in 
an open pan, to the heat of a simple furnace with wood fuel; 
the drying and sifting after the action of dilute sulphuric acid, 
is rapidly and effectually accomplished by a rolling screen— 
one portion of which consisting of a pair of closed concentric 
cylinders, between which high-pressure steam is admitted. 
The blanks, with a sufficient quantity of light wood sawdust 
(linden or bass wood is the best), being introduced into the in- 
terior cylinder, a revolving motion is given to it by the engine 
for a certain time ; the door is then opened and the blanks and 
sawdust gradually find their way into the wire screen by which 
they are separated, the movement being continued until the 
separation is complete, when the blanks are discharged at the 
end of the machine. An arrangement exists by which a 
slight inclination is given to the machine so as to direct the 
motion of the blanks towards the discharging end. 


The milling machines are, I was informed, peculiar to this 
mint, and are in a great measure original, the operation being 
performed by a continuous rotary motion, with great rapidity 
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and perfect efficiency, varying in rate according to the denom- 
ination of the coin, between 200 and 800 pieces per minute, 
and at the same time separating any picees that are notably 
imperfect. 

It must be understood that the operation here termed “ mil- 
ling,” is merely for the purpose of thickening and preparing 
the edge, so as to give a better and more protective border to 
the coin, the ornament or reed, commonly known I believe in 
this country as “milling,” being given to the piece by the 
reeded collar of the die in which the piece is struck. 


The coining presses, 10 in number, and milling machines 
are worked by a high-pressure horizontal steam-engine, made 
from the design and under the direction of the present chief 
coiner, in the workshops of the establishment in 1838. 


The presses are three sizes, the largest applicable to the 
striking of silver dollars and the double eagles :—the second 
to pieces of medium value :—and the smallest to the dime, half 
dime, and 3 cent. pieces. The first is usually run at the rate 
of 80 per minute, the last at 104 per minute,—the average 
rate of the whole is 82 per minute. This rate can be in- 
creased if required. 


If all the presses were employed in coinage at the usual rate, 
they would strike in one day (9 working hours) 439,560 
pieces ; and if employed upon gold, silver, and copper, in the 
usual manner, and on the usual denomination of coin, they 
would amount in value to $966,193. 


During the past year, on one occasion 8 of the presses were 
run 22 out of 24 consecutive hours, and coined in that time 
814,000 pieces of different denominations of coin. 


The presses have been made principally in the workshops of 
the Mint. They possess in common with the presses of 
Uhlhorn, in Germany, and Thouellier in Paris, the advantage 
of “the progression lever,” ‘le genow” or “ toggle joint,” a 
mechanical power admirably adapted to this operation ; but in 
almost every other particular they are original in arrangement, 
being the result of experience, beginning as far back as 1836. 


In order to supply these presses various means have been de- 
vised ; among them and not the least important, is the ‘shaking 
box,” in which advantage is taken of a disposition observable 
in similar bodies, or bodies of similar form, to arrange them- 
selves in similar positions. This is a box, whose bottom is 
constructed with parallel grooves adapted to the size of the 
blanks or planchets to be arranged. A quantity of them is 
thrown indiscriminately into the box, which is then quickly 
shaken in the direction of the grooves, the pieces immediately 
lay themselves side by side in parallel rows, from which they 
can easily be lifted in rouleaux as required to be passed to the 
feeding tubes of the mills or presses. 


It is very evident to all visiting the establishment that such 
a large number of pieces could not be coined and manipulated 
by such a limited number of hands without the aid of some 
labour facilitating arrangements, one of the most worthy 
of remark of which is the method of counting the pieces coined 
—if counting it can be called, for in principle it is a measuring 
machine. The arrangement of this counting frame, or tray, 
may be understood from the following sketch of its con- 
struction. 


_A board or tray of such dimensions as may be required, is 
divided by a given number of parallel metallic plates dissected 
into its plane and slightly elevated above it, the edges of 
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which rise no higher than the thickness of the coin for which 
it is intended. The board is of such a length as will admit 
of a few more than the required number of pieces to be laid 
longitudinally in the rows and is divided across and at right 
angles with the rows, and hinged at a point opposite to a given 
number. One of those employed by this department counted 
1000 pieces, that is to say, it had 25 parallel grooves or rows 
sufficiently long to receive 45 pieces. Now, having thrown 
on this board a large excess of pieces, it is agitated by shaking 
until all the groves are filled, and then inclined forwards until 
all the surplus pieces have slid off, one layer only being re- 
tained by the metallic ledge; the hinged division is then 
suffered to fall, which at once throws off all but the 45 pieces 
in the length of each row. This operation, somewhat difficult 
and tedious to describe, is performed in a few seconds, and re- 
sults in retaining on the board 1000 pieces, each piece exposed 
to inspection, and the whole accurately counted withou'. the 
wearisome attention—so likely to result in error—required 
under usual circumstances. 


The very large number of pieces coined during the last 
year has been counted almost exclusively by two female 
manipulators, assisted by a man who had the duty of weighing 
them in addition as a testing check. ‘The same amount ot 
labour by ordinary means could not have been performed with 
fewer than thirty or forty hands, to say nothing of inferior 
accuracy. This machine was originally arranged and patented 
by the late R. Dyler, coiner of the New Orleans Branch Mint, 
but materially improved in its application and construction 
by Mr. Franklin Peale. 

The balances of the Mint of the United States have received 
the attention necessary to an instrument of such importance in 
mint operations. They have been arranged and made gene- 
rally in the workshops of the establishment, and operate 
entirely to the satisfaction of the department. It is not 
necessary to enter into details of their construction, as a full 
and minute description is given in the Journal of the Frank- 
lin Institute for July 1847. I, perhaps, ought to mention 
that since that appeared, some slight improvements have been 
made by inclosing all but the stirrups and pans in glass, by 
these means excluding dust and protecting them from the in- 
fluence of air currents. 


In concluding this brief sketch of the practical working of 
the two most important departments of the United States 
Mint, I cannot omit a reference to the very éxcellent remarks 
of the chief coiner on the employment of females in some of 
the operations in his department. This, he informed me, 
had generally excited the surprise of, and been commented 
upon, by foreigners, who had visited the Mint. His experi- 
ence, however, had led him to believe, that in places of trust, 
where no great physical exertion was called for, but where 
accuracy and strict integrity were of first importance, the 
moral perceptions of the female, generally stronger and of a 
higher standard than in the man, would qualify her as his 
substitute, and thus, while opening a new field of labour for 
the occupation of females, would strengthen their claims to it 
by the superior accuracy aud economy of their work. 





On Marine Boilers. 
By J. A. Rogsuine, C.E., Nracara Fatts. 
The furnace of a boiler should be so constructed as to render 
combustion as perfect as possible, but it can do no more than 
produce carbonic acid, If only one-half of the oxygen neces: 
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sary tu form carbonic acid combines with carbon, the result 
will be carbonic oxide, a product of imperfect combustion. A 
certain supply of atmospheric air, therefore, is necessary ; but 
this supply may be too copious or too scant; it may enter the 
furnace too rapidly or too slow ; but it cannot be too high for 
tapid combustion. It is also evident that the quality of the 
fuel must have a controlling influence upon these various con- 
ditions. Wood as fuel for marine boilers is out of the ques- 
tion; we can only consider mineral coals, anthracite and bitu- 
minous, as fit for ocean steaming. It is not my intention here 
to analyse these varieties; I only notice them in so far as their 
peculiar qualities require peculiar mechanical arrangements for 
good combustion. 


Soft or bituminous coal requires more time to be consumed 
economically than hard coal. The large bulk of hydrogenic 
and bituminous compounds, mixed up with floating particles of 
carbon, which result from the burning of soft coal, require to 
be thoroughly mixed with heated air before perfect combustion 
ean take place. The mechanical arrangements to effect this 
are of great importance, but may be overlooked when hard or 
anthracite coal is consumed. The fuel admits of a much more 
rapid consumption and of a powerful blast, while the draught 
of a soft coal furnace should not be very strong. 


Experience has not yet settled the most economical speed of 
consumption of mineral coals. Watt’s rule was to allow one 
superficial foot of grate surface for every ten superficial feet of 
heating surface; and this rule produces good results with 
natural draughts. The boilers of the Collins’ steamers are 
undoubtedly the most efficient and best constructed boilers 
now in use, either here orin Europe. According to Mr. Isher- 
wood, those of the Arctic contain 0.357 feet of grate for 11-84 
feet of heating surface for every effective horse-power, or 33 
feet of heating surface for one foot of grate. 


According to the same author, whose account of the per- 
formance of the Arctic, published in the “Journal of the 
Franklin Institute,” appears to be reliable, the average con- 
sumption of anthracite during six trips was 7,980 lbs. per hour. 
The aggregate grate surface of the four boilers of that steamer 
is 588 feet, which gives 13-57 lbs. of coal per hour for each 
foot of grate. In boilers of ordinary construction with natural 
draught, half the weight of soft coal would be a fair consump- 
tion. 


Chemists who have examined the evaporative power of vari- 
ous fuels agree that one pound of good mineral coal, perfectly 
consumed, will evaporate over 11 lbs. of boiling water. Expe- 
riments on a larger scale will seldom evaporate more than 9 lbs. 
to 10 lbs. The boilers of the Arctic, during those six trips, 
evaporated 7}]bs. of steam from water of 110° by Ib. of 
anthracite ; and this is one of the highest results that has 
been obtained in the regular working of marine boilers. It is 
evident, therefore, that there is room left for improvements. 
There is still a waste of fuel in the Collins’ steamers, which 
arises from imperfect combustion; the result in part of a 
faulty construction ; and, no doubt, in part is attributable to 
imperfect stoking, Much, of course, depends upon the mode 
of firing ; nor is it always practicable to carry on this impor- 
tant part of the service according to the best rules. 


In attempting to improve the construction of boilers, we 
may receive good hints from an examination of the condition 
and working of other furnaces, in which good combustion and 


a high degree of heat are important objects. Furnaces used 
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in the manufacture of iron, such as blast, puddling, heating, 
and annealing furnaces, may be referred to. 


Perfect combustion can only take place under such circum- 
stances as are favorable to the development of intense flame 
and heat. Aside from the necessary quantity of air supplied 
at a certain rate, and heat if possible, there are other contin- 
gencies upon which success depends : a very important one is 
the nature of the material which surrounds the furnace, forms 
its walls and roof, and comes into immediate contact with the 
fire. The question then at once arises, can the process of 
combustion be successfully carried on in a narrow furnace, sur- 
rounded by iron walls and roof, in contact with water, which 
absorbs the heat at a rapid rate? Most certainly not. Who 
would undertake to heat and puddle iron in a furnace built 
of iron plate in contact with water? Iron water-boshes are 
sometimes resorted to; but they have a tendency to retard the 
process, and should be avoided if possible. Such furnaces are 
constructed of good fire-brick, which is a slow-absorbing and 
slow-conducting material, and after being glazed over by the 
strong heat will strongly reflect it. By this strong reflection 
and non-absorption the process of combustion is supported in 
an eminent degree ; so much so, that a degree of heat is ob- 
tained far exceeding the temperature of any boiler furnace. 
As little heat as possible should be absorbed by the walls or 
roof of a boiler furnace ; every endeayour should be made to 
reflect and concentrate the fire. Imperfect combustion in any 
furnace most generally arises from the fact that the heat is not 
allowed to accumulate and concentrate. The sole object of a 
boiler furnace should be to favour combustion, and to develop 
flame and blaze; and this can only be accomplished under the 
influence of a highly concentrated and excited action. The 
caloric stream thus fully claborated, on leaving the furnace, is 
then allowed to expand itself ; and to be absorbed by the sur- 
face of the boiler. 


I may remark here, by way of general comment upon furnaces 
for heating houses, that the whole tribe of patent furnaces with 
which the country is blessed have all, more or less, grown out of 
erroneous notions, and are the offspring of profound ignorance 
of the laws of combustion and ofheat. Aside from the vitiated 
air they supply, they are all wasting fuel at an enormous rate. 
This subject is better understood in the north of Europe, 
where long winters and scarcity of fuel have taught men to 
build furnaces on correct principles. 


The temperature of a puddling or heating furnace has to be 
raised to about 3,000°: this can only be accomplished under 
the reflecting and reverbatory action of the walls and roof. A 
concentrated blast may produce a greater heat at a certain 
point, but it will not be diffused. Under the above cireum- 
stances, and by means of strong blast, from three to four times 
as much fuel may be consumed on the same surface of grate in 
in one unit of time as can be accomplished in a common boiler 
furnace. In a well-constructed heating furnace at my rolling- 
mill at Trenton, N. J., 8,000 lbs. of anthracite are consumed 
in ten hours for the heating of 18,000 Ibs. of charcoal hammered 
blooms, on a grate of twenty superficial feet, which is equivalent 
to 40 lbs. per hour on one foot of grate. This cannot be ac- 
complished in the furnaces of the Collin’s steamers, which con- 
sume 134 lbs. per hour to one foot of grate. 


In the above a principle is delineated which to my know- 
ledge has been entirely overlooked, and which must be satisfied 
before we can attain much higher results. 


Another glaring defect in all marine boilers, those of the 
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Collins’ steamers not excepted, is the want of room necessary 
for a due mixture of the gases, and a full developement of the 
blaze. 


Large quantities of fuel jn a narrow and low furnace cannot 
be consumed without waste. In order to become fully excited 
and most positive in its action, the blaze of a fire must be at 
liberty to extend and elongate in the direction of the draught 
to a distance corresponding to its bulk, and without meeting 
absorbing obstructions. For illustration I again refer to heating 
and puddling furnaces. This fact can be readily ascertained in 
an experimental furnace with adjustable roof. The brightest 
fire will burn under the highest roof, while the depressing action 
of a low roof will damp it, and reduce the temperature of the 
furnace. 


Economy of space is an important consideration in the 
planning of a marine boiler ; but this may be carried so far as 
to seriously interfere with the grand object of the boiler. In 
an efficient boiler the extension of the furnace should form an 
empty area, which serves as a receptacle fer the caloric stream, 
where the gases become thoroughly mixed and fully ignited 
before their caloric is expended upon the boiler surface ; and 
for the purpose of allowing ample time to the heat to be ab- 
sorbed by the tubes, the above space, together with the tube area, 
should be as large as possible. The arrangement must be so 
that the draught between the furnace and the chimney should 
be very slow, so that all the caloric, or nearly all, may be ab- 
sorbed before the unconsumed gases are allowed to escape. 


The boilers of the Arctic have 33 feet of heating surface for 
one foot of grate surface: this allowance is scarcely enough for 
hard coal—40 to 1 will not prove anexcess. But this propor- 
tion depends, in a great measure, upon the velocity of the 
draught through the area which contains the tube or heating 
surface. The larger this space, or the longer its extent, the 
slower the motion of the gases will be; or the more extended 
their travel, consequently the longer they will remain in con- 
tact with the tubes. It is a very general defectin marine boil- 
ers, that the draught from the furnace to the chimney through 
the tube area, or through the flues, is nearly uniform, and too 
rapid. The “hanging- sheets” in the boilers of the Collins’ 
steamers were designed to arrest this rapid flow, but they are 
not sufficient. The fact is, that the common plan of flue or 
tube boilers does not admit of a thorough application of the im- 
portant principle in question; hence the necessity of a radical 
change. 


Other questions of importance have to be considered in the 
planning of a marine boiler, Strength, facility of construction 
aud repairs, provisions against unequal contractions and expan- 
sion, against incrustation, facility of blowing out and of clean- 
ing, safety against exposure of heating surface when the ship is 
rolling or careening—all these are important points, but more 
or less understood. By the above remarks I have only at- 
tempted to-direct attention to such points as are not generally 
understood, and consequently neglected. In a new plan of 
boilers which I have invented, all the essential conditions of 
perfect combustion, radiation, and absorption are fulfilled, and 
are calculated to produce much higher results than have been 
obtained heretofore. 


In conclusion, I will yet remark that the subject of artificial 
draught is, in a great measure, an open question yet. The com- 
mon fan-blast will answer very well under certain cunditions ; 
butZin marine boilers, I am satisfied, exhaustion by proper me- 
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cnanical means will work better. The control of large and con- 
nected fires can be better maintained Ly exhaustion than by 
blast, and also more economically.— Scientific American. 
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The names of the following candi@ites for membership were read :— 
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DORE, Fastin Woodstock. 
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PS Cath ck tic utanniaidted tedunbeenaiiigeens Barrie. 


A communication from the Council was read, being the ‘‘ Report of 
the Special Committee appointed to consider Major Lachlan’s sugges- 
tions with respect to the establishment of a series of Meteorological 
and other Observations throughout British North America.” 


REPORT. 


The Committee appointed to consider Major Lachlan’s suggestions 
with respect to the establishment of a series of simultaneous Meteoro- 
logical observations throughout the British American Provinces, beg 
leave to report, that after giving due consideration to the plan suggested 
by Major Lachlan, they have thought it advisable, before recommend- 
ing any special steps to be taken, that correct information should be 
procured with reference to the working of a similar system in the 
United States, which has now been in operation for some years. The 
Committee have requested one of their members to communicate with 
Professor Henry, the Secretary of the Smithsonian Institution, as well 
as with other gentlemen in the United States and Canada, whose views 
on this subject the Committee consider it essential to obtain. Not 
having yet received the required information, the Committee are un- 
prepared to recommend to the Council any definite course of action. 
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The following gentlemen, who had been provisionally elected by the 
Council during the recess, were duly elected :— 


AS ss Sen uiason Ghaaaneraetacsontee Collingwood Harbour. 
Rev. Professor J. M. Smith..........-...s0+++ Kingston. 
Rev. Professor J. Williamson..............+++ + 

H. N. Courtlandt......... cwict iblpeclgliney * 

Be Be I certs toopscesvecccnssocbebbesccsncce SUEOMUO. 
George Wileon..........0.ssssercrscseccoccceceees NOW York. 
ts MIC MPI cncrscenpoce csccepensecghseseversececss SOEOUUD. 
BOs TB FROG osiscc eens 20s0.0se con ccn ccvncee sens: one ¢ 
John Shalien Sp itesiarabaesseewsbsnppens ove es 

Rev. Professor @. Weir... sesseeeseee Kingston. 
Rev. J. H. McKerras ..... Siikeoes oun oonensiopoooe Darlington. 
EG eee oe 
Toba MOTO... 600 050008 500 000 c00 s000 ccc cee soecen eee “ 
IT oie. ood eck eck csoccssecceccs Orillia. 
George Thomas...........sssssesceseeeeeeeeeeeeee Chatham. 
William Campbell ... -- Quebec. 
William C. Chewett, M. D.. .. Toronto. 


Notice was given by Professor ‘Hind, that at the annual meeting of 
the Institute he would move for an alteration in the Bye-law relating 
to the day of meeting. 

Notice was given by A. H. Armour, that at the annual meeting of 
the Institute he would move for an alteration in paragraph No. 2 of 
section 5 of the Regulations of the Institute. 

Mr. Cowing submitted and described at length, his plans of a new 
Steam Plough and Portable Steam Engine for general purposes. 

The thanks of the meeting were given to Mr. Cowing. 





Second Ordinary Meeting—Saturday, December 9th, 1854. 





The names of the following candidates for membership were read :— 


John Page .......... ennsptnthinee Ey ne Quebec. 
James Browne...... iain wa . Toronto. 
EE TEEIIIINID snssnsens ansonnnes secnvocenes oteseinesines s 

The following gentlemen were elected members :— 
SE IID cpncsnsnvoves ses ese nnspavonsccesiess Toronto. 
on ccennheasbin ackauniebe bandbanontnn ss 
Arthur A. Farmer... ...00000000000000 .e Woodstock. 
Lawrence Laurason ...........ccsecsecesceseseceseee LOnGON. 
I TEI iss ssun ccnnesnocnosoncesbenns Sault Ste. Marie. 
Hector Cameron... 0.02. ++ seoseseee oe - Toronto. 
Rev. W. Leach, LL.D .........ccsccoscoecsessseeseee Montreal. 
TD nin. nsinne eiibbinnnnach ogoaneespees “ 
ie crush ss dasbimbonseaensbes | oun ¥es ss 
Andrew Dickson.. . Packenham. 
Hewith Bernard... . Barrie. 


The following mendantions of office- cones “for the ensuing year 
were made :— 


The Hon. Sir John Beverly Robinson, Bart. 


Sree. The Hon. Mr. Justice Draper. 
. . G. W. Allan. 

Ist Vice-President ......... Seaticner Wileen. 

2d Vice-President.......... { Professor Wilson. 


G. W. Allan. 
Thomas Henning. 


F. W. Cumberland. 
D. Crawford. 


D. Crawford. 
J. Stevenson. 


. Sandford Fleming. 
--- Professor Chapmav. 


Corresponding Secretary... 


Recording Secretary ...... 


IE sins oissebciee ss 


Librarian ...... 
I sbieiikiece cicsdeneis 
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MEMBERS OF COUNCIL. 
Professor Croft. Professor Hind. A. H. Armour. 
O. Mowat. Prof. Cherriman. Prof. Hincks. 
Samuel Spreule. A. Brunel. Rebert Spratt. 
Prof. Buckland. J. T. Brondgeést. 8S, P. Harman. 
Prof. Bovell. J. G. Hodgins. G. P. Ure. 





Annual General Meeting—Saturday, December 17th, 1854. 





The names of the following candidates for membership were read :— 


W. M. Jamieson..........ceesecee ee socccee coveees se Toronto. 
Henry Turner, M.D.......00sssseeces cove see eee cee ces Galt. 
Ed. Clarke, M.R.C.S.. esses Toronto 
John Holland.. eoees ee ee as 
The following gentlemen were waleetet: menbetet _ 
John Page... : - Quebec, 
James lib itiswiikn cect emonepedll . Toronto. 
Philip Browne ..... ....... +++ tes scncédvvetdec sed bebdes a6 


The Annual Report of the Council was read by the Secretary :— 
ANNUAL REPORT OF THE COUNCIL, 1854. 


The Council of the Canadian Institute have the honour to present 
their Third Annual Report since the grant of a Royal Charter of Incor- 
poration at the close of the year 1851, and their Sixth Report since the 
establishment of the Society in 1849. 

The Council consider the present a suitable occasion to review the 
progress of the Society during the short period which has elapsed since 
it acquired the position and privileges of a Chartered Institution. 

At the close of the first year of Incorporation, the number of mem- 
bers of the Institute was 112. During the second year 135 new mem- 
bers were added, making a total at the close of the second year of 247. 
A similar encouraging increase has taken place during the past year, 
and the Council have now to report 8388 names on their books. This 
number includes 18 members elected provisionally during the recess. 
The table subjoined furnishes a classification of the members of the 
Society in the orders acknowledged by the Institute. 


Homerary ‘Members 2.006. cesssctee doesent bincdyees dobsadeoe 4 
Be IED | dooiecece ssnidccnh secassenteato esdnecoes ongee . 10 
OEGIMAEY DEGMADOTS  ...0.0001 cocectees cccboonse vesoes soteesess 288 
Junior Members ......... ..cccsses sees eevee coccccees evcescece 31 

Total ........ ecrevccccnceccosees socdsoeee eovecsces ens 833 


During the Session of 1853-4, the following papers were read at the 
ordinary meetings :— 
J. T. Bronpcrrest — ‘‘On the Preservation of Food,” 10th 
December, 1853. 
Dr. Boverr—“ Renal Circulation,’ 7th January, 1854. 
A. Bruner—“ On the Comparative Advantages of Single and 
Double Track Railways,” 14th January, 1854. 
G. H. Darrnert — ‘Duration and Expectation of Life in 


Canada,” 21st January, 1854. 
W. E. Logan—‘On the Physical Structure of the Western 


District of Upper Canada,” read by Prof. Crorr, 18th 
January, 1854. 

T. Henninc— Meteors and Falling Stars,” 4th February, 1854. 

Prof. D. Witson, LL.D.—‘*Some Coincidences between the 
Primitive Antiquities of the Old and New World,” 11th 
February, 1854. 

Prof. Cuzrriman—‘ Meteorological Report, 1858,’’ 11th Feb- 
ruary, 1854. 

Rey. Prof. Invina—‘ On Solar Eclipses,” February 18th, 1854. 

Rey. Prof. Parrr—* Onthe Early History of Rome,” February 
25th, 1854. 
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Prof. Cuapman—‘ A Short Account of the Chlorastrolite of Lake 
Superior, and Observations on Minerals presented by Dr. 
Wilson, of Perth,” February 25th, 1854. 

Tuomas CorrLe—‘“ A few rough Notes on some of the Saturnia, 
and Suggestions on the Possibility of using their Silk for 
Textile Fabrics,” read by Prof. Crort, March 4th, 1854. 

Dr. Bovett—‘ On the reproduction of the Digestive Organs of 
the Holothurea, March 4th, 1854. 

Dr. W. Craigie—‘‘A List of Indigenous plants found in the 
neighbourhood of Hamilton, with the dates of their 
flowering.” (Laid on the Table.) 

E. Bittings—‘‘On some new Genera and Species of Cystidea, 
from the Trenton Lime-stone,’’ read by Prof. Hixp, March 
llth, 1854. 

Prof. D. Witson, LL.D.—‘*On Traces of the Practice of the 
Medical Art amongst the early Romans,”’ March 11th, 1854. 

Major Lacutan—“‘ On the Establishment of a System of Simul- 
taneous Meteorological Observations, &c,, throughout 
the British American Provinces,” read by the Rev. Prof. 
Irvine, March 18th, 1854. 

Rev. Prof. Hincks—‘‘ Remarks on a Peculiar Vegetable Pro- 
duction from South America,” March 18th, 1854. 

Rev. Dr. Scappinc—‘‘ Memoranda of Vesuvius and its neigh- 
bourhood,” March 25th, 1854. 

Prof. Cuapman—‘ Remarks on the Tooth of an Elephas Primige- 
nius, found in the River Credit,” March 25th, 1853. 

Prof. D. Wiison, LL.D.—‘‘ On the Intrusion of the Germanic 
Races into the area of the older Keltic races of Europe,” 
April Ist, 1854. 

E. Brrurincs—“ On some new Genera and Species of Cystidea, 
from the Trenton Limestone,” read by Prof. Hinp, April 
8th, 1854. 

Rev. J. McCaut, LL.D.—‘‘ On some doubtful Points in Grecian 
and Roman Antiquities,” April 29th, 1854. 

Major Lacutan—‘“ On the rise and fall of the Great Lakes,” 
read by the Rey. Prof. Irvine, April 29th, 1854. 

The Council have particular pleasure in acknowledging the great 
merit of several original papers contained in the foregoing list. The 
valuable contribution of W. E. Logan, F.R.S., ‘‘On the Physical 
Structure of the Western District of Upper Canada,” is a very impor- 
tant addition to our knowledge of Canadian Geology, and seems to 
dispose of the question frequently raised respecting the existence of 
workable coal fields in Upper Canada. 


The papers communicated by Mr. Elkanah Billings, ‘‘On some 
New Genera and Species of Cystidea from the Trenton Lime- 
stone,” would do credit to the transactions of the most distin- 
guished Societies in Europe and America. The highly interesting 
collection of facts, ‘‘On the rise and fall of the Great Lakes,” 
by Major Lachlan, furnishes a large amount of instructive inform- 
ation respecting the history of one of those remarkable inland 
seas, and in the absence of any extended systematic observations, is a 
happy response to the wishes expressed in the Report for the year 
1852. It is, however, a matter of sincere regret, that the present 
Council have to repeat the strong expression of disappointment con- 
tained in the Report of their predecessors, at the absence, with one 
exception,* of any papers on the Science of Engineering. The Council 
consider this is particularly to be regretted during the present period, 
when works of stupendous magnitude and vital importance are being 
executed throughout Canada. 





* Mr. Brunel, “On the Comparative Advantages of Single and Double Track 
Sailways.” 
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The Council have much pleasure in being able to give assurance o 
the continued success of the Canadian Journal. It now serves as the 
medium through which the simultaneous Meteorological observations 
made at Toronto, Montreal, and Quebec, are presented to the public 
in a connected form. At the request of the Literary and Historical 
Society of Quebec, a limited portion of its pages is devoted to the 
gratuitous publication of a Synopsis of their Proceedings at their 
literary meetings. It is thought probable that other Canadian Scien- 
tific Societies will make application for similar privileges, and the 
Council would recommend to their successors the propriety of continu- 
ing a liberality which cannot fail to be generally advantageous to the 
advancement of Literature and Science in this country. 

The circulation of the Journal is steadily improving, and now 
amounts to 554 copies monthly. In this number is included 60 copies, 
distributed by order of the Library Committee of the Legislative 
Assembly—an encouraging liberality, which the Council desires to 
acknowledge in the warmest terms. 

The Council have not been unmindful of theinterests of the Library 
in their expenditure of the funds entrusted to their charge. They have 
expended the sum of £69. 19s. 2d. for Books and Maps, but have been 
deterred from making other purchases in consequence of the antici- 
pated amalgamation of the Atheneum with the Canadian Institute, 
—the valuable and extensive Library of that Society becoming the 
property of the Institute after the necessary Parliamentary sanction to 
the union has been obtained, which will probably be received early in 
the ensuing Session. The following list comprises the works which 
have been added to the Library by purchase :— 


Books Purchased for the Library. 


Vols. 
Ure’s Dictionary Of Arts......ssescccesens cesses cen eeeaeecesceeeesene 2 
Geological Observer (De la Beche).......cs.seseecseeseerees coe eee 1 
Notes amd Queries sce coc ccccccvcecscesetresvcses sence soudvonioteestr dee 2 
Lyell’s Manual of Elementary Geology........s++ss+seeeseeee see 1 
Progress of Astronomy nen *) sev ceces 0 800 vee cecceseceeees sence 1 
British Almanac, 1854.. ee a | 
Humboldt’s Views of Satate.. if 
Mantell’s Fossils.. cocee 1 
Report of British Masta 1852. ae | 
Nicholl’s Architecture of the Mesuens... aD | 
Art Journal, 1852 .. o I 
Notes and Queries... . 6 


Tredgold on Steam Rastae--Misine Resion. Text, 1, plates 
1; Stationary Engines, Marine ~— and — 1; 
Locomotive Engines, 1........ssssesceeceeceeerecteteecseeseeseeee 4 

Silliman’s American Journal...........++ 16 

Registrar General’s Reports, foeun 1to 16, ‘with sappeniiteee. 18 


Nos. 
Philosophical Magazine and Journal, 1854...........++e+eeeee+e10 
Journal of Microscopic Science......... ++ ecevsccceccscess O 
Repository of Arts, Science and Minafasure.. ace cenciecns s6iitiees 9 
Quarterly Journal of the Geological Society... .....++ss+sse++s 3 
Quarterly Journal of the Highland Agricultural “oe wis eee 3 
Quarterly Journal of the Chemical ae oeee pevodie SB 
Chemical Gazette, 1854 .. Sade cdecechascldddducctedtuccieub tune 
Vols. 
Liebeg and sina s Annual MeN ear, and 
Allied Sciences.. ec coesce see «ft 
Kirby and Secnese 8 Bateneliegy.-. - 2 
General Structure of Aninial Kingdom—T. ‘Bywer Je ones... 1 
Maps. 
Bouchette’s Map of Canadacis......ccscescsesseereeeseerree ceeeee 


ei 





pete mo) 8. 


— 
. 


| 


Age 


The Periodicals mentioned in the former Report have been continued. 
, The Council are desirous of acknowledging the liberality of nume- 


.Fous gentlemen in Canada and elsewhere, whose contributions to the 


Library and Museum are rapidly creating most valuable and interest- 


ing. adjuncts tothe. Society. The list subjoined contains the donations 
which have been received during the year :— 


Donations. 





Vols. 
its Scenery, by T. Fore" std 1 
Fats Birds... ee 
4 a ihe Shes, by ‘Miss Corms.. 1 
on i bed eveseie . 1 | A..H. Armour, 
Bert, Ethiopia, &c., by Lepsius .... 1 { from Mr.. Bonn. 
hrey’s Coin Collection... ...-+-.+« posapeppesipes 3 
7 Huubolaes Travels, Vol. I1L.:2.....5.0..000...... 1 
“Wiitrodtiction to History, 19th Century............ ,1 
Logan’ s Geological Survey, 1845-46, & 1848-49, 2 A. H. Armour. 
‘Do. do. 8 Be ee 


Do. do., North shore of Lake Huron, 1848... 1 1 }Prof, Cnorr. 








— Sea and River Fisheries of New 7} 
LL 1 
er Ganda)” Committee on Railroads, 1852, 
Do. Sus pa and Lorrespondence  Felative to ’ } Taos. en. 
Geological Survey e Canada, 1851-52.. me | 
Re of co Committee on Magdalene 
Sst Bi cirncentiinncatatnods ochegusenes ove 1 
Catalogue of j an and Modern Books......... 1) 
Beckmann’s History of Inventions, Vol. I. . 1 
Do. do. ig RS Hy 
Mathew of Westminster’s Chronicles, Vol. I,... 1 
Do. do, Ws Biss seceee 1 
Alfred the Great, &c., ‘by B. Thorp 1 
Henry of Huntingdon’s Chronicles... 1} er H. oo 
Humboldt’s Travels, Vol. I........:-s00-sseseeses ees ce, 
Lectures on Painting, by the R. Academicians.. 1 
Geology of Scripture; Pye Smith................... 1 
Richardson’s Geology, &C........0.00scecececeseeeee 1 
Humboldt’s Cosmos, Vol. I1.............c0.cseeesees 1) 
Euclid’s Elements, 1651,. soseseceseseceeesees L PETERCAMERON. 
Comte’s Philosophy of the Bikshons... yee 
gg Oh glee d and bf Vol. : by cy abbas eg nema 
Smith’s Canada, Vols. L Sit IL... ssesseee 2 THOS. MACLEAR. 


Culture of the Grape in United States, by C Cist 

Cincinnati in 1851, by do... 

Plans eee ge Raper on & Railway Ses: 
pension Bridge over the St. Lawrence, near 
DIIING aoe concncces svcccecssessesv ccc: cnedee cones ove coy 2.8. L. O’Brrex. 

Magnetical and Meteorological Observations 
made at the Hon. East bad ‘Company’ s Ob- } 

.4 


t i} . H. Armour. 


Hox. East Inpia 


servatory, year 1850... ComPanr. 
Transactions of the Royal ‘Bociety of ‘Edin- } 
burgh, Vol. XX., Part IT., Session 1850-51.. 1 
Do. Vol. XX., Part. me Session 1852-58 .. 1 
Progress of do., 1850-51, Vol. IIT., 68th Session, From the 
from 24 December. 1850 ance Rirereanintclexsceee 1f Socrersus. 
Do. 8d. March, oo Ep EAD OR RENE | 
Do. Vol. IIL, ET ESOT 1 
Contents of Vol. IL, Dec.,.1844 to April, 1850. 1) 
ees. enends of New . Kok, akon Dr. 
O’Callaghan ... . 4 A. H. Armour. 
Hunt’s P of iene Fiabe deaeneiecsosenaeneroare 1) 
Mantell’s Geological — Isle of Wight 1 
Gibbon’s Romie, Vol. 11... 2.5... ....ccesccses soveenees 1 
Do. Vol. i Yeseedeth | A. H, Armour, 
Addison’s mocks, by Hurd, Val I, To i, - : from Mr. Boun. 
Cowper’s Works, Southey. vol: Il. ee 1 
Do, SIE Th esitein nse 1] 
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Naples under Spanish Dominion .. 

Conde’s History of Arabs in Spain, ol. I.. 
Locke’s Philosophical Works, V exe 
Athenzeus Lit. translated, Vols. . a ‘Ill... ooense 
Plato, translated by Burges, Vol, IV ............. 
Catulus Fabulus... $2 
Tacitus, Oxford Translation, Vol. ‘LL. We 
History of England and Normandy, Vol, II...... 
Ingulph’s Chronicle .......sgesseeeseesceeeersrneeeres 
Theorodet and Evagrius ..........s0sce:sssssesseesees 
Mudie’s British Birds, Vols. I. and II ............ 
Dante, by Wright, illustrated by Flaxman ...... é‘ 
Tasso, by Wiffin, 32 Plates......2.  -.s0.0% hiwibdes 


Journal of the ~~ Scignphiah} Society, 
with Maps, Vol. 2 ck itiene 
General Index to ar Ten Volumes........... 1| —— ~5) 
Quarterly Journal of the Geological Society, rena sain 
Nov. 1, 1853, Vol. IX., P. 4, No. 36.. 7. | saiieeats 
Do., February 1, 1854, Vol. X., P. 1, No. 87. 


Statistics of the United States Census, 1850, ) 
1022 pages....s0sss sevese iiccesvocscngesorces cas soyqee 1 
History, Condition, and Position of the Indian 
Tribes of the United States, Parts 1, 'S, and | 2m. J. — 
4, by H. R. Schoolcraft, LL.D., illustrated... 8 [ W Aseos . 
Patent Office Report, Part 1, 1858; Mechanics. 1 z one. 
Report of the Superintendent of the United 
States Coast Survey, 1852.......erererseeeee LJ 


1 0D tet et 


A. H. Armour, 
“from Mr. Boun, 





ee et 
ated Gen 


= 





The Britannia and Conway Tubular Bridges. R. Sreruensoy, 
E. Clark, Vols. I. and IT., 1850............ 00000 2+ per Sir C. 

Plates to do.. es cosets seb eee Seb ceded NEY. 

Annual Report of 0. 8. ‘ada i. Railway Ges cactus I Dreecrors. 


Narrative of Failure to Establish # Military ' 
Asylum, &c., by Major Lachlan.........i..::s... 1 .Major LacHian. 


Trade and Navigation of the Province of Ca- 
nada, 1853, Parliamentary Return...........+ 1 _ a mer ?. 
Geological Report of Canada, 1852-58........++4. 1 ean. 


Hayes’ Book of British Birds............s0000s00+. 1 Mr. Hop. 

Trade and Navigation Reports, 1850 and 1851. 2 Hon. W. B. Ro- 
Brinson, M.P.P. 
Maps. , 
British Provinces of North America, 1776...... 1 Capt. Leroy. 


Museum, 
Geological Specimens from Lakes Huron & Simcoe Capt. WaLKER. 
Minerals and Fossils from Ireland, Isle of Man, 


WTA CO o. oi55 5. ino5s kc sbccaacbe sdsehb ate vedtobessloes T. W. Herrick. 
Indian Relics... $0 oeee a RicHarpson 
Conch Shell hein Fishing Island, ‘Lake etwas abt oe 8, Firemine. 


Mineral resembling Coal, from the Island of Barba- 
does, and some Minerals from a Tar wm Eyeing | in 


same Island........... #0 senecee cee sseeey Dr. BOVELL. 
Ornithorhyncus hon Angiile, secon Sennuann Gemmell M. 8S. Barpwin. 
Numerous Indian Remains—Specimens of Fossils 

ath MimePalogy si. 5i..i22.co R cave scbee: sececverd oedtbedes Rev. G. Brett. 
Bituminous Shale from en and two small’ = 

Bottles containing Ashes «. sésevdveeesetevedeen Prof. CHAPMAN. 
ee and Mineral Specimens from 8 Sault wae 

Marie........000+ereceees +» A. MACKINTOSE. 


Building Site for the Canadian Institute. 

Lot for Building on George Street. ....:.s.+secseederees G, W, ALLAN. 

The Council have to call the attention of the Institute to their tenure 
of the present commodious rooms they now occupy, with the consent of 
the Government. The probability of their being required for other 
purposes, demands the early attention of their successors. ‘As yet no 
steps have been taken to acquire a permanent abode ‘for the'property 
of the Institute, or for their ordinary meetings, in case)of a sudden 
removal being necessary. The Council, however, ‘are enabled with 
much satisfaction to state, that the subject of a building has been 
divested of much pecuniary difficulty through the generosity of one of 


“their members. ‘The Institute is already aware’of the itiunificent gift 
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by G. W. Allan, Esq., of the. necessary ground, situated on George 
Street, as a site for a permanent building, and the Council beg leave 
to call the early attention of their successors to this important subject. 

The Council have much pleasure in presenting their financial state- 
ment for the past year. The prospects of the Society in this important 
particular are very encouraging, and the subjoined sheet exhibits a 
balance in favour of the Institute of £343 6s. 10d. In this estimate 
the usual annual grant of £2560 for the current year is included, but 
not that of £100, hitherto received by the.Toronteo Atheneum, and 
which with other sources of income of that Society, will be transferred 
to the Institute, upon the completion of the arrangements for the 
amalgamation of both Societies. 


FINANCIAL STATEMENT FOR THE YEAR ENDING 80ra 
‘ppieencs: 1854. 





Dr. » aye ie 
To Cash paid on eae. of Publication of Journal ...... 289 1 8 
Sundries on Account of Institute... munnierevendttings cold: GI ears! a 
Library Expenses .. 69 19 2 
To Balance due tee on Sannenti of “Jounal $8 1 2 
se ** — Scobie’s Estate a eo Ses ber ection 6814 4 
= «A. H. Armour « ae 29 8 9 
- “Ogilvie... adeeb esoce! socte 238: 9 
as « Cumings & Wells... Sesees peccoccccens ; =: Mam 
“ ae OT eee aeee ae ee tr 
“  ~—- Reader for Journal .......s00scccees csseserreee 5 0 0 
« “ Assistant Secretary’s Salary .............+++ 12 0 0 
Bakes ..< ccsccsece cocccecvcsvesgs 848 610 
£921 9 6 
————— 
Cr. aad bb & & 
Balance from year 1853 . viitirinietatonnnniititl 191 17 0 
f 1. Sh oacebedbicdts £47 0 0 
ia for fale of Jouraa sands 26111 3 ¢ 8811 8 
$s from Harbor Commissioners .. = 25 0 0 
se due on Account of Journal ...,... "p31 10 0 } 119.17 6 
#6 Arrears of Members................ 8717 6 
ber due for Nos. of Vol. ILL. delivered............ 26.18 9 
« Government Grant... ......000 +00 esses00 . 260 0 0 
£921 9 6 
Sa 


The Report was adopted unanimously. 


The following donations were d.:— 

From A, H. Anmourn—The Census of Canada for 1851-52; also 
a Volume of Scientific Tracts. 

From Capt. J. H. Leroy, R.A.—Hand-Book for Field Ser- 
vice, by Captain J. H. Lefroy, R.A. 

The thanks of the Institute were ordered to be given to those gen- 
tlemen for their respective donations. 

A motion to change the day of meeting from Saturday to Tuesday, 
with a view to accommodate non-resident members, was brought for- 
ward by Professor Hind. 

Resolved—-That the present day of meeting be retained. 

A motion to introduce certain alterations in paragraph No. 2, section 
5, of the Regulations of the Institute, with a view to introduce unifor- 
mity in the financial year of the Institute and of the Journal, was 
brought forward by Mr. Armour. 

teeta Mr. Armour’s suggestions be referred 
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The votes for office-bearers and members of Council were collected, 
and Messrs. Thomas Ridout and T. J. Robertson appointed Serutineers 
by the Chairman. 

Prof. Bovell read a paper ‘On sdme specimens obtained from Rice 
Lake and the Humber River,” illustrating his descriptions with mi- 
croscopical preparations of the specimens of animal and vegetable life 
which formed the subject of the paper. 

Prof. Bovell also made some remarks upon the “ Respiratory Organs 
of the Lobster,” and ‘‘ Some peculiarities in the @sophagus of the 
Bear.” Injected specimens of parts of ‘the different organs described 
were laid upon the table, together with a very beautiful Plumatella 
from Rice Lake. 
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Extract from the Report of the Parliamentary Committee on the applica- 
tion of the Council of the Canadian Institute for encouragement in the 
publication of the Canadian Journal. 


The joint Committee of the Legislative Council and the Legislative 
Assembly, for the management and direction of the Library of 
Parliament, 

Beg leave to present a Third Report. 

*¢ The Council of the Canadian Institute have made application to the 
Committee for some pecuniary assistance in the publication of their 
Journal, which is a monthly periodical devoted to the diffusion of 
Scientific and Literary information, chiefly connected with the progress of 
Science and Art in this Province. It also serves as a medium for the pub- 
lication of such papers of interest,on topics of Provincial concern, as may 
be read before the Institute, and is a record of the proceedings of that 
steadily improving and useful Society. By a recent arrangement, the 
proceedings of the Literary and Historical Society of Quebec, are also 
given in this Journal. Viewing it as a vehicle for the dissemination 
of accurate and practical knowledge on topics of great and increasing 
importance in this country, and as a means of collecting information 
regarding the mineral resources and manufacturing skill of Canada, 
which may tend to advance our interests abroad, the Committee have 
unanimously agreed to recommend that sixty copies of the Journal be 
subscribed for, from its commencement, and for the future, until fur- 
ther orders. These copies, they suggest, should be circulated, in the 
proportions of 86 in Upper Canada, and 24 in Lower Canada, among 
Mechanics’ Institutes, Colleges and Schools, and they are now in cor- 
respondence with the Editor, in order to ascertain in what localities 
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9. Canadian Institute.............00000 


10. Canadian Institute ... 00.0.0... 20. cc. sces eee eee eee ses Montreal, 


11. National Institute... .............sc000e 00s cneees eee Montreal. 
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14, Bishop’s College, .......0r0+sescsesse cesses 
15. College at St. Hyacinthe. 

16, Shefford Academy. 

17. Stanstead Academy. 

18, Sherbrook Academy. 

19, St. Francis College. 

20. College at Chambly. 

21. Clarenceville Academy. 


22. eng Academy, 

M&sson College at Terrebonne. 

24. High School at Durham Village, County of Missisquoi. 

Copies of the second volume of the Canadian Journal, together with 

the published numbers of the third volume, will be sent from the office 
of the Institute in conformity with the foregoing directions. We re- 
gret that in consequence of the edition of the first volume being ex- 
hausted, the very liberal and encouraging instructions of the Library 
Committee cannot be carried out in extenso at present. There are now 
upwards of one hundred applications for Volume I. in the office of the 
Institute. 
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LITERARY AND HISTORICAL SOCIETY OF 
QUEBEC. 





Literary or Stated Meeting, Wednesday, Ist November. 

Frederick Boxer was proposed as an Associate member. 

A paper was read by Lieut. A. Noble, R.A., on the mean results of 
Meteorological Observations taken at Quebec during the winters of 
1852 and 18538. 

A paper was read by Lieut. Ashe, R.N., F.R.A.S., on the Construc- 
tion of a raft for rescuing persons from sinking ships, 





General Monthly Meeting, Wednesday, 8th November. 
Frederick Boxer was elected an Associate Member of the Society. 





Literary or Stated Meeting, Wednesday, 15th November, 

Lieut, Ashe, R.N., F.R.A.S., exhibited a model of the species of 
raft which formed the subject of his communication to the Society on 
the 8th. instant. 

The peculiarities of the proposed raft, are, lst. Its simplicity, and 
consequent facility of construction. 2nd. Its component parts being 
intended to be used for other purposes on board ship, are always at 
hand when required. 

Wm. Antrobus Holwell read a paper describing a new species of 
projectile invented by him. 

A donation was announced of two specimens of paper money in use in 
the British North American Colonies of New York and Pennsylvania, 
dated 1758 and 1776 respectively, presented by Wm. Antrobus Holwell. 


E. A. MEREDITH, Vice-President. 





EmiGration or 1854.—The annual report of the Commissioners of 
Emigration, recently published, shows that 313,749 persons landed 
in New York from foreign ports during the last year, being a consider- 
able increase over the year 1853. Of the above number 166,723 came 
from Germany, 79,004 from Ireland, and 30,075 from England. 
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While the sympathies of Canadians, as members of the British em- 
pire, have been largely excited by the events in the East, which, amid 
her triumphs, involve the death of so many men whom England can 
ill afford to spare, we are startled by the loss of-one no less distin- 
guished among those who take the lead in the ranks of scientific enter- 
prise. It would be unjust to the students of science in Canada to 
suppose that the name of Edward Forbes can be unfamiliar to them ; 
though in this western province of ‘the empire, his loss cannot be ex- 
pected to excite that profound and mournful regret with which its 
announcement has been received by those whose daily intercourse 
with him enabled to appreciate, not only all he had already accom- 
plished for science, but also all that was to be expected from him. 

Edward Forbes was in his thirty-ninth year, to all a ce only 
on the threshold of maturity, and with his best years before him for 
the elaboration of his favourite pursuits ; and yet he was already re- 
cognised as prominently distinguished among the naturalists of Europe, 
and one of the foremost in the ranks of British Palsontologists. The 
estimate of his contributions to geological science, consequent on the 
additions, his extensive knowledge, and fine powers of observation, in 
relation to extinct and recent zoology and botany, enabled him to make 
to the natural history of geology, was abundantly proved by his elec- 
tion, in 1852, to the Chair of the Geological Society of London. This 
honorary office, which, according to the wonted usage of scientific 
societies, pertained to some of the veteran savans who had grown grey 
in the service, was justly regarded as a peculiarand marked distinction, 
when conferred by such men as Lyell, De la Beche, Murchison, Sedg- 
wick, and Owen, on one still little more than a youth, and who was 
never destined to attain his fortieth year. 

Professor Forbes was the son of a banker at Douglas, in the Isle of 
Man, where his earlier years were spent, and his studies pursued, till 
he entered asa student of Edinburgh University in 1830. There it was 
his good fortune to form one of a little band of students, whose intel- 
lectual pastimes in those pleasant college days ripened, in later years, 
into substantial results. Among his contemporaries at College were 
Professor Goodsir, the distinguished physiologist, Professor J. Y. 
Simpson, well known on this continent as the discoverer of the anss- 
thetic properties of chloroform, Professor J. 8. Blackie, the translator 
of ZZschylus, Dr. George Wilson, the biographer of Cavendish, Dr. 8. 
Brown, Dr. Lyon Playfair, Professor Day of St. Andrews, the Rev. 
John Cairns, Professor Bennet of Edinburgh, and others, whose sub- 
sequent contributions to science and literature have added a peculiar 
interest to the retrospect of those who can recall the associations of 
that period of student life at Edinburgh. The facilities which the 
Scottish capital affords to the student of science, not only by its edu- 
cational institutions and peculiar social constitution—in some respects 
analogous to that of the English University towns—but also, still more, 
by its singular natural advantages, were promptly appreciated by Ed. 
Forbes; and he very early formed the desire of being able to take up 
his permanent residence there. In a notice of him, in one of the local 
journals, ascribed to his old friend and fellow-student, Professor 
Goodsir, it is remarked :— 

‘‘When beginning his studies in Edinburgh in 1830, Mr. Forbes had 
already made great advances in his favourite scientific pursuits, and to 
these attainments he added remarkable artistic powers, and literary 
acquirements of extraordinary extent in one so young. The earliest 
friend he made among his fellow students there, calling on him only a 
few days after his arrival, found his rooms occupied in every corner 
by geological, zoological, and botanical specimens already collected in 
the neighbourhood. From-that time he entertained the opinion so 
strikingly expressed in his last introductory lecture, that no other city 
afforded so many advantages to the student of natural history as Edin- 
burgh. From his various travels in Norway, Sweden,* Germany, and 
Algeria, all accomplished by him while a student, he ever returned to 
that city as to a home endeared to him by scientific as much as social 
considerations. On these returns, too, he was hailed with pleasure 
by a circle of scientific, literary, and artistic friends, in each of whose 
pursuits he took the thorough interest of a fellow student, while by 
all of them he was recognized as a centre of high intellect and benig- 








* It may not, perhaps, be altogether superfluous to remind the 
readers of the Canadian Journal that the subject of the present memoir 
must not be confounded with another member of the Edinburgh scien- 
tific staff, Professor Jas. D. Forbes, whose recent work on the Glaciers 
of Norway has added to the reputation acquired by previous valuable 
works. 
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nant affections. While yet a student, he published his first work, 
‘Malacologia Monensis;’ in this he described the mollusca of his na- 
tive island—the Isle of Man. To the Edinburgh Student’s Annual of 
1840 he contributed a paper ‘On the Association of Mollusca on the 
British Coasts, considered with reference to Pleistocene Geology.’ And 
during his residence in Edinburgh in 1840-41, he wrote and published 
his work on ‘ British Starfishes.’ ” 

The name of Edward Forbes is also associated with one of the 
popular institutions of Edinburgh, which has not been without its 
influence on modern literature. In the Philosophical Institution of 
that city—somewhat analogous to the Mechanics’ Jnstitutes of Canada, 
though there markedly distinguished from the School of Arts, which 
more fitly performs the functions of a People’s College—Edward Forbes 
gave the first publicity to many of those principles and ideas, which he 
subsequently elaborated in his most valued contributions to science. 
Among his colleagues, as lecturers to the Philosophical Institution of 
Edinburgh at that time, were his fellow-students Mr. Goodsir, Dr. 
Wilson, and Dr. Samuel Brown, and a greater publicity has been given 
to other courses of lectures, such as those of Dr. Moir (Delta), Hugh 
Miller, Aytoun, Kingsley and Ruskin, by their subsequent issue, in form 
or substance, from the press. 

In the year 1838, Sir Charles Fellows, when travelling in Asia Minor, 
explored the ancient province of Lycia, and made many interesting 
discoveries in relation to that country, of which, till then, our know- 
ledge was almost exclusively limited to the mythic legends of Homer 
and the historical records of Herodotus. The report furnished by Sir 
Charles Fellows of his discoveries in that ancient site of Greek coloni- 
zation led to a Government expedition being despatched to the Levant, 
among the fruits of which were the beautiful Lycian and Xanthian 
marbles, now in the British Museum. Mr. Edward Forbes was selected 
as Naturalist to this expedition, and as such was attached to H.M. 
surveying ship Beacon, which sailed for its destination in the spring of 

841. 


He had, in consequence of this, an opportunity of exploring some of 
the most interesting and least known parts of Asia Minor, in company 
with the Rev. E. T. Daniell and Lieutenant Spratt. Mr. Daniell died 
of sickness brought on by the climate, and a similar illness attacked 
Mr. Forbes, the effects of which, there is reason to believe, he never 
entirely recovered from. Soon after his return, he published, jointly 
with Mr. Spratt, an account of theexpedition. This work, ‘‘Spratt’s 
and Forbes’s Lycia,” besides its contributions to natural history, de- 
tailed the discovery of many ancient Lycian and Greek cities. Mr. 
Forbes’s appointment to tho Chair of Botany in King’s College, London, 
took place, unexpectedly by him, during his absence in the East, and 
not long after, he wasappointed secretary and curator to the Geological 
Society of London. In this position his extended knowledge of recent 
vegetable and animal species, and his remarkable acquaintance with 
the laws of their distribution (particularly as regards invertebrate ani- 
mals), became available for general paleontological research. Here, 
too, he was enabled to apply to geology that peculiar knowledge of the 
conditions of existence of species, which his continual operations with 
the dredge had disclosed to him. Itis to him, indeed, that we owe 
the methodical use of the dredge as an instrument of research in na- 
tural history; to use his own words, “the dredge is an instrument as 
valuable to a naturalist as a thermometer to a natural philosopher.” 
At his instance, the British Association appointed for several years a 
dredging committee, charged with the duty of completing our know- 
ledge of marine animals, with a view to geological inquiry. 

The British association for the advancement of science was a 
favourite field of labour. There he resumed his codperation with some 
of the most distinguished among his old fellow-students, and entered into 
honorable rivalry with the veterans in his favourite pursuits. In the 
natural history and geological sections, it will be difficult indeed to 
find any to supply hie place. ‘‘ He was transferred from the curator- 
ship of the geological society to the staff of Sir Henry de la Béche for 
the geological survey of Great Britain and Ireland, in which the pale- 
ontological department was specially committed to him. He co-operated 
with his colleagues in arranging the Museum of Economie Geology 
established by the government in London, and at the same time held 
the lectureship of natural history in the relation to geology in that 
institution. During his connection with the geological survey, besides 
necessary field operations, he made descriptions and superintended the 
drawing and engraving of numerous fossil species, and contributed 
many valuable memoirs on geological subjects. About the same time 
he also wrote, in conjunction with Mr. Hanley, the comprehensive and 
beautifully illustrated history of ‘‘ British Mollusca,” which, like his 
earlier but not less remarkable history of ‘‘ British Starfishes,’’ forms 


part of the valuable series of natural history works published by Van 
Voorst.” The death of the veteran Professor Jamieson, who had filled 
the chair of natural history in the University of Edinburgh for upwards 
of half a century, left vacant the post which had been long looked for- 
ward to by the friends of Edward Forbes as peculiarily suited for him; 
and accordingly, by the unanimous voice of the patrons, he succeeded 
to a.chair which seemed to promise the fulfilment of all the most 
cherished wishes of his life. It also transferred him to congenial duties 
precisely similar to those he had already so admirably fulfilled in con- 
nectivn with the English Geological Survey; the preliminary steps 
having just before been take for establishing the Scotish museum of 
economic geology at Edinburgh. At the same time he looked upon his 
removal from London as an escape from many harassing duties and 
claims that seriously encroached on his time, and he spoke to his 
intimate friends, as though he had for the first time succeeded to such 
congenial duties as promised to permit his reaping the fruits of all his 
earlier labours and studies. On his appointment to the Edinburgh 
chair of natural history he at once commenced its more immediate 
duties, and delivered a course of lectures to a crowded class-room 
during the summer term of the past year. Up to the time of his last 
illness he was dilligently engaged in organising plans for the extension 
of the University Museum of which he was keeper; while the last 
labours of his pen were employed in revising the elaborate paper, pre- 
pared to accompany the geological and paleontological maps for the 
new edition of Johnston’s ‘‘ Physical Atlas.” 

A recent number of the Atheneum, published on Saturday, 
November 18th, the very day of his death, reviewed the four parts 
of the Physical Atlas, specially noticing the map prepared by 
Professor Forbes to illustrate the distribution of marine life. This 
brief notice, thus issuing from the press at the very time when he to 
whom it referred was closing his eye on all earthly things, and the 
hand that had executed this, its last task, so well, was ‘‘ forgetting its 
cunning,” does justice to the work. The reviewer remarks :—‘“ the 
map by Prof. E. Forbes is new to this edition ; and contains an epitome 
of his researches on the distribution of marine animals on the surface 
of the earth. The illustrations are selected from the fishes, Mollusca 
and Radiata. The careful manner in which Prof. Forbes has worked 
out this subject, and the important results at which he has arrived, 
render it desirable that all other families of animals and plants should, 
if possible be illustrated in the same way.” 

Professor Edward Forbes was a man of remarkable energy and 
perseverance, as well as of singular and varied talent, and in private 
one of the most delightful companions. He drew with great ease and 
spirit, and also with considerable humour ; as is shown in the comic 
tail pieces, appended to his ‘‘ British Starfishes,” all the illustrations 
of which are from his own pencil. His comic vein also found vent 
not unfrequently in verse, and it was a special treat when intimate 
friends were gathered together, not only to recall the humorous records _ 
in verse of ‘‘ The Great Snowball Riot” of old college days, when the 
military had to be called out to quell the insubordination of the exhu- 
berant students, but to coax from him some later effusion dedicated to 
the ‘“‘ wars of science,” the strifes of the modern Caractacus in the 
‘* Silurian Fields,”’ or the great battle of the ‘‘ Dodo,” once waged so 
fiercely in association sections. 

These, however, were but the playful pastimes of genius, wherewith 
in genial intellectual scintillations, he showed the healthful vigour of 
his mind. Edward Forbes,—as his old friends alone can designate 
him—was pre-eminently a naturalist. His attention had never been 
exclusively directed to any one of the Natural Sciences. He was 
equally a botanist, a zoologist, and a geologist, from first to last.— 
With a remarkable eye and tact for the discrimination of species and 
the allocation of natural groups, he combined the utmost delicacy in 
the perception of Organic and Cosmical relations. He possessed that 
rare quality, so remarkable in the great masters of Natural History, 
Linnseus and Cuvier, the power of availing himself of the labours of 
his brethren—not, as is too often the case, by appropriating their 
acquisitions, but by associating them voluntarily in the common 
labour. Entirely destitute of jealousy in scientific matters, he rather 
erred in overrating than in underrating the services of his friends.— 
He was consequently as much beloved and confided in by his seniors in 
science as by the youngest naturalists of his acquaintance. We find 
him, accordingly, in the earlier period of his career, taking an active 
part in geological and zoological discussion and publication with his 
veteran prodecessor in the Edinburgh Chair of Natural History and 
his other fellow-members of the Wernerian Society, at the same time 
that, along with his early teacher, Dr. Graham, the late Professor of 
Botany at Edinburgh, his friends Drs. Neill and Greville, and a group 
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of younger menof his own standing, he assisted, along with Dr. Bal- 
four, the present Professor of Botany, in founding the Edinburgh 
Botanical Society. 

With his varied tastes and acquirements, it may readily be believed 
that Edward Forbes possessed the most comprehensive intellectual 
sympathies. Hence the peculiar value of his labours in the wide field 
which Geology embraces; and hence, no less so, the keen sense of 
irreparable loss felt by those who have enjoyed his persona! friendship, 
or have shared in the privileges of intellectual codperation and rivalry. 
His private conversation was peculiarly varied and attractive, and as 
has been already hinted, when he unbent himself among his more inti- 
mate friends, he was the delight of the social circle. As a public speaker, 
he was graceful, lucid, and when the subject required, and admitted 
of it, eloquent, and rich in playful fancy. 

Dr. Forbes’ last illness manifested its earliest symptoms by a ner- 
vousness, altogether unusual in him, when™he began his course of 
lectures for the present winter. When it assumed more formidable 
symptoms, he ascribed it to a return ofthe ague, which he had caught 
during his expedition to Lycia, and subsequent examination after his 
death confirmed the belief that the seeds of the disease which termi- 
nated his life were sown during that period, when he underwent much 
fatigue and exposure, in his ardent pursuit of the objects for which he 
had been despatched to that long-unknown region. His friend, 
Professor Goodsir, remarks, in reference to his death, when apparently 
on the threshold of a new course of more concentrated labours, and of 
correspondingly higher triumphs :—‘“‘ His sudden death, while causing 
deepest sorrow to his many friends, will be deplored by all who can 
appreciate the additions already made to Natural History by his genius 
and acquirements,and the promise of what he might have accomplished 
had his life been prolonged. His friends, indeed, know well how irre- 
parable is their loss; but it is more difficult to estimate the loss to 
science caused by the removal of one who, following like his predeces- 
sors, Walker and Jameson, in the footsteps of Linnwus, gave promise 
of raising the Science of Natural History to a height nowhere yet 
attained. The hope that his labours would issue in such an important 
result was entertained on solid grounds by those who knew him inti- 
mately from the commencement of his career, and were thoroughly 
acquainted, as well with his past labours, as with his plan of future 
work.” This is but one expression of what all feel. Another fellow- 
student and attached friend thus speaks of him, in announcing his 
death to the writer of this brief notice :—‘‘ Edward Forbes was a man 
of genius, and united to it so much good sense, prudence, discretion, 
kindliness, gentleness, and geniality, that it is no wonder he was so 
very largely and widely honoured and loved. To myself his loss is in 
many respects irreparable. Short-sighted mortals that we are, he 
and I had been arranging extensive conjoint labours, and this is the 
end of it! With nearly every one there is the feeling that he is taken 
away, not from the evil to come, but from the good that was antici- 
pated from his work.” 

Hls funeral, which took place on Thursday, Nov. 23rd., was attend- 
ed by the magistrates of the city, the Professors and students of the 
University, and a large body of the citizens. He is laid at rest in the 
Dean Cemetery, a beautiful wooded retreat on the banks of the waters 
of Leith, in the neighbourhood of Edinburgh, where Lord Jeffrey, Lord 
Coburn, Professor Wilson, David Scott the painter, and others of 
greater and lesser note are interred. 





Twenty-fourth Meeting of the British Association for the 
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On Some of the more recent Changes in the Area of the Irish Sea: by 
Rey. J. G. Cummina. 

All the recent changes in the relative level of land and sea, indicated 
in the Isle of Man, appear to have extended to the surrounding coasts 
of Britain and Ireland. The period of the boulder clay was marked by 
a cold climate and the subsidence of the island and surrounding coasts 
to the extent of at least 1,600 feet ;—and, during the re-elevation of 
the country, there was an interval, when the land was stationary at 
about fifteen feet above its present level. The sea-bed of the great 
drift gravel was then left dry, forming an extensive treeless plain, 
connecting the Isle of Man with the surrounding countries, England 
being at that time united to the Continent. This was the second ele- 
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phantine period, in which the great Irish stag (Cervus megaceros) be- 
came an inhabitant of the Isle of Man, along with other animals whose 
remains are found in the fresh-water marls occupying basin-shaped 
depressions in the gravel plain. The marl basins and the plains them- 
selves were afterwards covered with vegetation, and are still often oc- 
cupied with beds of peat, containing forest trees; but, during the same 
period, the sea was quietly eating back its way into the terrace of drift 
gravel, until the Isle of Man became insulated and the further immi- 
gration of animals and plants was arrested. Cliffs of drift gravel oc- 
cur on all the coasts of the island, sometimes capping the hard rocks, 
at others retiring a little distance inland. The form of the channel, 
and the greater waste of the pleistocene deposits in the south of the 
Isle of Man, show that the action of the sea was chiefly from the south; 
and its higher level is proved by the numerous water-worn caves, above 
the highest modern tides, along the whole southern and western shores. 
A still later change is indicated by the submerged forests, on many 
parts of the coast, which appear to have grown after the formation of 
the gravel terrace, during a temporary elevation, by which the bed of 
the Irish sea was once more laid dry. Whether the last subsidence 
took place during the historic period is a question yet to be determined. 
On the Great Terrace of Erosion, in Scotland, and its Relative Date and 
Connexion with Glacial Phenomena: by Mr. R. CHAMBERS. 

This terrace is very conspicuous, at twenty to thirty feet above the 
sea, along the Frith of Clyde, the Islands of Bute and Arran and coast 
of Argyle, but is less remarkable on the east coast of Scotland. The 
shells found on it are all of recent species. On the west coast the hills 
generally slope smoothly to the present beach, broken only by the 
well-defined rectangular cut of the great terrace, which forms a level 
platform, seldom less than 100 feet wide, at the base of a vertical cliff, 
often forty feet high. The cliff is perforated by many caves, and 
sometimes rough with overhanging stones; whilst fantastic masses of 
harder rock occasionally rise up from the platform. This terrace is 
considered to indicate the sea’s action during a much longer time than 
the present beach has existed, and to have been formed at a period of 
some comparative geological antiquity. On the north-west coast of 
Arran the ancient sea cliff is 50 to 100 feet high; and the opening of 
Glen Jorsa is filled to a considerable height with terraces of detritus. 
The lower part of the detritus is composed of blue clay and small half- 
worn boulders ; over it is a bed of coarse gravel and then fine sand. 
Some of this detritus rests on the face of the cliff itself, showing its 
origin to have been posterior to the incising action of the sea, by which 
the terrace was formed. The surface of the drift is not less than 140 
feet above the sea level, and it is considered to be the product of a 
glacier once filling Glen Jorsa. The coarse sand and gravel indicate 
periods at which the land occupied different levels and the sea pene- 
trated more and more into the valley: a succession of events requiring 
a great length of time. 


Further Observations on Glacial Phenomena in Scotland and the North 
of England: by Mr. R. CHAMBERS. 


The author referred to his former attempt to establisli a distinction 
between an early general’ operation of ice over the surface of Scot- 
land, by which the boulder clay was formed, and a more recent 
presence of valley glaciers in the chief mountain-systems, bearing as 
its monument a loeser and coaser detritus, like the moraines of the 
Alps. The latter is supposed to have taken place without the presence 
of the sea; the former with the sea or with ice covering so large a 
surface as not to allow of drainage,—just as on the west coast of 
Northern Greenland, Dr. Rink has shown that continental ice of vast 
thickness is continually advancing from the interior to the coast, and 
thus breaking off in icebergs. Additional examples of true moraines, 
or sub-aerial glacial deposits, have been observed in two of the valleys 
of Ben Macdin, Aberdeenshire, where conspicuous terminal moraines 
occur at various stages; in Glen Dearg four of these occur, a mile or 
two apart,—the height of one of them is 130 feet, the bottom of the 
valley being about 1,700 feet above the sea. In the valley of the Dee, 
the lateral vale of Muick has also a remarkable series of moraines at 
a much lower level. In the Tay valley below Aberfeldy, not more 
than 300 feet above the sea, there is moraine matter ; and near Garth 
Castle are some more recent terminal moraines of the same glacier. 
These and other examples show that glaciers have been wherever the 
mountains approach 8,000 feet. Another class of Scottish moraines is 
connected with shallow recesses of the more elevated mountains, being 
placed in front of them, as if masses of snow had gathered till an out- 
ward movement took place, carrying coarse detritus for a few hundred 
yards. One of these exists in Benmore Coigach, near Ullapool, and 
the moraines which confine Lochs Whorral and Brandy are of the same 
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class. Loch Skeen, Duntfriesshire, is formed by another such moraine, 
the hills being 2,600 feet high, and the lake probably 1,200 feet. In 
front of a similar recess to the westward are other lines and humps of 
detritus; but there is no lake, the water having escaped by a passage 
still as clearly defined as a gate in a wall. A similar recess-moraine 
occurs in the valley of Loch Ranza, Arran, 50 feet above the sea, a 
furlong in length, with an opening in the centre; the recess is occupied 
by a morass. In the Lake district of England the author had obtained 
additional evidence of glacial action in the Thirlmere valley, where it 
enters the cross valley below the pass of Dummailraise, which connects 
it with the Grasmere valley. There is a remarkable double ridge descend- 
ing the hill side, about30 feet high, its surface bristled with blocks, like 
the train of detritus of a glacier 800 or 400 feet deep, coming down the 
Thirlmere valley; further down are other heaps of detritus along with 
rounded and scratched rocks. The author’s last observations on the 
two sets of glacial phenomena were made at the Scotch mountain 
Schiehallion, which rises from a base 1,100 feet above the sea to the 
height of 3,600 feet, and is composed of quartz rock. It is abrupt to 
the westward, and tails away to the east; the top of the ridge is 
thickly strewn with loose slabs. About half-way up, and above the 
level of Ferragon, the highest mountain to the eastward, there are 
examples of striated surfaces, and others within a few hundred feet of 
the summit; the direction in both instances being W. 30 N., or the 
same as that of the mountain ridge. About 800 feet below the summit 
a block of granite was found, and other foreign blocks were noticed in 
several places. These appearances, and the humps of brown moraine 
detritus in the valley of the Tay, indicate sub-aerial glacial action; but 
at the pass called White Bridge, the summit-level east of Schiehallion, 
there is a deep bed of true boulder-clay with many worn and striated 
blocks; it lies out of the way of valley glaciers, and has escaped re- 
moval by their agency. 

On Associations of Colour and Relations of Colour and Form in Plants: 

by Dr. G. Dicxre. 

The Professor remarked that relations in the form, structure, num- 
ber and position of organs are familiar to every botanist: a priori it 
might have been inferred, that order prevails also in the distribution 
of colours. This is not only the fact; there are, besides, obvious in- 
dications of a relation between the colour and form of certain organs. 
My attention was first directed to the subject in April, 1853, and the 
facts here recorded were demonstrated to scientific friends at that date. 
A brief account of the subject was communicated to the Belfast Natural 
History Society in October following. Certain associations of colour 
have, however, been known to artists who have cultivated the special 
department of flower painting: any relation between form and colour 
seems to have escaped notice, and even erroneous views have been 
promulgated ;—for instance, by Ruskin in his ‘Lamps of Architecture.’ 
The subject appears to have been very much—perhaps altogether— 
overlooked by the botanist. The presence of all the colours, red, yel- 
low, blue, which form compound or white light, is a physical want of 
the organ of vision. Among the lower tribes of plants, the Algee may 
be mentioned as remarkable examples of constantly associated colours. 
Such, in fact, is the foundation of Prof. Harvey’s classification, who 
divides them into red, green, and olive. Among the red there are 
many which have a red-purple hue, and among the olive not a few 
which are yellow-green stand in the same relation. Among mosses we 
find the red or red-purple peristome associated with the green or yellow- 
green capsule, and the same is true of their stems and leaves. In flower- 
ing plants the associations of certain colours are so numerous, that it is 
unnecessary in the summary to do more than mention a few examples. 
In the leaves of Caladium pictum, Coleus Blumei, and Victoria Regia 
we find red or red-purple associated with green or yellow-green. The 
same is true of the pitcher-like organs of Larracenise, Nepenthes, and 
Dischidia. In the flower similar associations of various kinds ‘are 
common. We need not expect to find in a corolla or any other organ 
the primaries red and yellow, or blue and red, associated and in con- 
tact. The red has green, the yellow has purple, and the blue has 
orange associated. Of the primaries, blue is rarest,—many cases so 
denominated being, in fact, red-purples. In the flower yellow pre- 
dominates, hence the very general diffusion of purple of various degrees 
of intensity. Purple being of such general occurrence in the flower, 
we can now understand why yellow is the most common colour of pol- 
len: some exceptional cases seem to confirm this; in the turn-cap lily, 
for example, the red pollen is associated with the green filaments. The 
colour of the flower may have its complement in that of other parts, as 
stem, leaf, &. Sometimes the associated colours are not visible at the 
same time. The inside of a ripe fig is red-purple, the outside yellow- 


green. Sometimes a yellow corolla is succeeded by a purple fruit. 
Direct exposure to light, although usually and in general correctly 
admitted to have a direct relation to intensity of eolour in organisms, 
appears not to be necessary in every instance. The plant, however, 
must receive the light at some part or other, in order to produce that 
intensity of colour observed in the coats of seeds, in the interior of 
fruits, and in the tissues of subterranean organs. In conclusion—l, 
The primaries, red, yellow and blue, are generally to be seen in some 
part of the plant. 2. When a primary occurs in any part of the plant. 
its complement will usually be found in some other part, or at some 
period or other of the development of the plant. I have found, in not 
a few instances, in the animal kingdom similar associations of colour; 
birds, mollusca and radiata present many obvious examples. We may 
next examine the relation between colour and form; and the remarks 
are, for the present, confimed to the flower. Law 1. In regular poly- 
petalous and gamopetalous corolis the colour is uniformly distributed. 
That is to say, the pieces of the corolla, being all uniform in size and 
shape, have each an equal proportion of colour. Examples of this 
occur in Primulaces, Boraginess, Ericaces, Gentianes, Papaveraces, 
Cruciferse, Rosaces, Cactacer, &e.—Law 2. Irregularity of corolla is 
associated with irregular distribution of colour. The odd lobe of the 
corolla in such is most varied in form, size and colour. When there is 
only colour, it is usually more intense in the odd lobe. When there 
are two, one of them is very generally confined to the odd lobe. Some- 
times, when only one colour is present, and of uniform intensity in all 
the pieces, the odd lobe has spots, or streaks, of white. The odd lobe, 
therefore, in irregular flowers, is distinguished from the others not 
merely by size, form, and position, but also byitscolour. Papilionaces, 
Labiate, Scrophularines, &c., are examples. In some cases, as 
Gloxinia, Achimenes, Rhododendron, &c., in which irregularity of 
flower is less marked, the two pieces on each side of the odd lobe fre- 
quently partake of its character as regards colour. In some thalami- 
florous Exogens (as Pelargonium, Tropeolum, A’sculus), &c., with ir- 
regularity of flower, owing chiefly to difference in the size of the pieces, 
the largest are most highly coloured.—Law 8. Different* forms of 
corolla in the same inflorescence often present differences of colour, 
but all of the same form have the same colour. The Composite are 
examples ;—when there are two colours, the flowers of the centre have 
one colour and uniform in its intensity; those of the circumference 
also agree in this respect, but have the other colour. The first two 
laws prevail in monocotyledons as well as in dicotyledons. In the 
former the calyx and corolla generally resemble each other in structure, 
shape, and in colour also. The law of the contrasts is, therefore, 
simpler in monocotyledons than in dicotyledons. The former may be 
symbolized by the triangle, three and six being the typical numbers 
in the flower ; the latter by the square or pentagon, four and eight, 
five or ten, being the prevalent numbers. Simplicity of figure corres- 
ponds with simple contrast of colour in the one, while greater com- 
plexity of colour and of structure are in direct relation in the other. 
According to the investigations of Brongniart, there has been progres- 
sive increase of angiospermous dicotyledons up to man’s epoch. Among 
them we find the floral organs with greater prominence in size, form 
and colour, and such prominence of the “nuptial dress” of the plant 
is peculiarly a feature of species belonging to natural families which 
have found their maximum in man’s epoch and are characteristic, 
of it. : 
Mr. Warrington gave an account of some experiments he had made 
on the influence of coloured glass on the growth of plants in sea-water. 
He found the red sea-plants grew best in glass-cases coloured green, 
and that green Confervee were thus destroyed.—Mr. Huxley made some 
remarks on the general theory of harmony and adaptation in nature. 
He thought naturalists were too much disposed to take it for granted 
that beauty was an end in creation. He believed, on the contrary, 
that grotesqueness was frequently an object, and that inharmonious 
and inapposite colours and forms were purposely brought together, and 
thus excited the feeling of the ridiculous.—Dr. Carpenter called atten- 
tion to the fact, that different chemical conditions of the plant produced 
chemical colours; and the point to be ascertained was whether these 
were subservient to the laws of harmony sought to be established. 
On the Progress of Naval Architecture and Steam Navigation, including 
a Notice of the Large Ship of the Eastern Steam Navigation Company, 
by the President, Mr. Scott Russell. 


Mr. Russell explained the principles which guide the construction of 
ships, and condemned the legislative restrictions which, till within the 
last twenty years, prevented the application of those principles. The 
old ‘sea chests,” which were constructed with a view to avoid the taxa- 
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tion imposed on ships that were not built of certain shapes, possessed 
neither the requisite. properties of stability nor winwardness, and were 
very slow; they were built solely with’a view to hold the greatest 
amount of cargo within a given superficies, without regard to the other 
qualities ofa ship. In smuggling and piratical vessels the true prin- 
ciple of ship building, for acquiring speed, had however beeh long 
introduced before the subject was taken up by the British Association, 
and the wave principle of construction had thus been established by 
extended experiments on a large scale. A fine concave entrance, 
instead of a bluff round bow, is now generally admitted to be the best; 
and, in addition to the shape of the water line, it had been found that 
length of the body of a ship facilitates its passage through the wa- 
ter, by allowing a longer time for the particles of the fluid to separate, 
A ship with a fine concave bow, a long body, and a comparatively 
round stern, Mr. Russell said, cleaves its passage through the water 
without raising a wave in front to, obstruct its course. No steam ship 
that is not 180 feet long can be propelled at a speed of sixteen miles 
an hour without a great expenditure of power; and 400 feet is the 
shortest length for a ship that is intended to be propelled at so high a 
speed at twenty-four miles an hour. As an illustration of this rule, it 
was mentioned that the Himalaya, which is 365 feet long, attains the 
greatest speed for the power employed of any merchant ship. In the 
construction of large ships, however, the builders were met with the 
difficulty of not being able to find wood of sufficient size for the re- 
quisite strength, since no means have y>t been invented of joining 
pieces of wood together so as to give them the same strength as the 
whole timber This want of material of sufficient size was supplied 
by using iron, for the joints can be made as strongly as the whole 
plate, or plates of metal of any required size can be rolled for the pur- 
pose. This facility of increasing the size of the material is the prin- 
ciple advantage derived from the use of iron, which affords facilities 
for constructing ships of any size; and it is of that material that the 
great ship, now building in London for the Eastern Steam Navigation 
Company, is to be constructed. Mr. Russell complimented Mr. Bru- 
nel for the engineering skill and ingenuity he had displayed in leading 
the way in the construction of large iron ships; and he alluded to the 
forebodings .of disaster on former occasions, when the Great Western 
and the Great Britain were built, which forebodings events had shown 
to be groundless; and he felt confident that the similar forebodings 
which some people had expressed of the still larger ship now being 
built would be equally fallacious. Mr. Russell said he wished it, 
however, to be understood that he did not recommend the general 
adoption of such large ships. The size of the ships ought to be suited 
to the traffic and the distance; but the point he contended for was, 
that it is only by employing very large ships that steam navigation to 
distant parts of the globe can be profitably carried on. A steam-ship 
to Australia, if it were not large enough to carry sufficient coal for the 
voyage, had to take in a supply ovcr and over again, and at each sta- 
tion the cost of the coal was increased by conveying it to the different 
stations. Under such disadvantages no freight could pay the cost of 
conveyance; and in order to remove them, it was necessary to build a 
ship of sufficient size to carry a supply of fuel for the voyage out and 
back again, or equal to circumnavigating the globe. An extremely 
fine entrance was another of the characters which the large ship now 
building would pessess, so.as to enable it to move through the water 
with the greatest attainable velocity with a moderate amount of steam 
power. With these advantages it was expected that the ship would 
accomplish the voyage to Austraila in thirty or thirty-three days. It 
would easily carry six thousand tons, besides its requsite quantity of 
coal; and would have excellent accommodation for 500 first-class pas- 
sengers, 600 second-class, and 1,000 third-class passengers. It would 
be 675 feet long, 83 feet in breadth of beam, and 60 feet deep; and 
though so large that St. George’s Hall is small in comparison, it is the 
smallest size that could do the work required with speed and economy. 


Mr. Fairbairn said Mr. Brunel had shown him the plans; and 
though he had at one time thought a ship of that size would be too 
large for strength, he had, after examination of the plans, arrived at 
the opposite opinion. He had now no doubt that the ship would be 
perfectly strong, and be able to bear a gale of wind without bending. 
It was built on the same principle as the Britannia Tubular Bridge ; 
and when it was perceived that that mode of structure is able to sus- 
tain a bridge without any support in the middle, there could be no 
doubt that supported as the ship would be by the water, it would un- 
der all circumstances be able to bear the strains to which it might he 
subjected. 


Mr. _— explained a plan for destroying ships by means of a 
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marine mortar fixed at the bow of a strongly built vessel to be propell> 
ed by steam power; He proposed to place in the bow of the vessel, 
ana projecting about two feet beyond it, a case large enough to con- 
tain about six hundred weight of gunpowder. A percussion ball was 
to be inserted at the back of the reservior of gunpowder to ex at 
the instant that it struck against the ship to be destroyed. The mor- 
tar vessel was to be built of blocks of timber, so strongly as to be able 
itself to resists the effects of the explosion, which would completely 
destroy the enemy’s ship. Such a marine mortar, it was stated, could 
be amply manned by “three brave fellows,” who would be secured 
from danger by the strength of the ship and its recoil, and by them ~ 
oecupying a position least exposed to injury, even should the explosion 
do damage to the parts nearest to it. 

Mr. Nasmyth described a Lightning Conductor for Chimneys, which 
he conceived affords more perfect insulation, and is therefore safer 
then those in common use. The present practice is to fix the condue- 
ter outside the chimney by metal holdfasts, by which means during 
severe thunder-storms chimneys are often damaged by the lightning 
entering at the points of attachment and displacing the bricks. In the 
method of fixing the conducter recommended by Mr. Nasmyth the metal 
rod is suspended in the middle of the chimney by branching supports 
fixed on the top. A conducter of this kind had proved efficient in 
storms which had sevet:ly injured other chimneys in the neighbour- 
hood that were protected in the usual manner. An experience of 
eighteen years had tested the superiority of the plan. 

Prof. Faraday, on being called on for his opinion, said that he re- 
commended that lightning conducters should be placed inside instead 
of outside of all buildings. He had been consulted on that point when 
the lightning conducter was fixed to the Duke of York’s Pillar, and he 
advised the placing it inside, but his advice was not taken, and the 
rod was fixed outside, to the great disfigurement of the column. All 
attachments of metal to or near the conducter are kad, unless there be 
a continuous line of conduction to the ground. He mentioned the in- 
stance of damage done to a lighthouse in consequence of part of the 
discharge lightning having passed from the conducter to the lead fas- 
tening of the stones. The practical question for consideration by the 
Mechanical Section was, how far they could safely run lead bétween 
the stone of such a structure, for if it were done partially, leaving a 
discontinuous series of such metallic fastenings, there would be great 
danger of the stones being displaced by the electric discharge. When 
such fastenings are used, care should be taken that they are connected 
together and with the earth by a continuous metallic condueter. Some 
persons conceived that it is desirable to insulate the conducter from 
the wall of a building by glass, but all such contrivances are absurd, 
since the distance to which the metal could be removed from the wall 
by the interposed insulator was altogether insignificant compared with 
the distance through which the lightning must pass in a discharge 
from the clouds to the earth. On being asked whether a flat strip of 
copper was pot better than a copper rod, Prof. Faraday said the shape 
of the conducter is immaterial, provided the substance apa quality of 
the metal are the same. 


A communication from Mr. Sewert, on Boiler Explosions, gave 
rise to a discussion on the causes of such explosious, and on the 
effect of percussion in weakening the strength of iron, in which 
Mr. Fairbairn, Mr. Roberts, Mr. Hopkinson, Mr. Oldham, and 
other members took part. Mr. Fairbairn said, that, so far as 
his experience went, the explosions of boilers generally occur 
at the moment the engines start; in consequence of the sudden 
generation of steam by the increased motion given to the water. 
With respect to the weakening of railway axles by use, he con- 
ceived that effect to be produced rather by the continuous bindings 
of the metal, however small they may be, which give a set to the 
fibres and increase the liability to break. Boiler-plates are also 
frequently injured by the. operation of punching for melting. Mr 
Roberts attributed boiler explosions in most instances to the defective 
construction. He was of opinion that in rivetting boiler plates the 
rivets are seldom made large enough, w - rivets being much stronger 
than small ones.—Mr. Clay said the crystalline structure of 
wrought iron acquired by long continued on might be restored 
to the fibrous state by reheating. Mr. Oldham considered it would be 
of advantage to reheat the axeltrees of locomotive engines after they 
had run for some time, so that the fibrous structure, from whatever 
cause it was rendered crystalline, might be restored.—Mr. Roberts 
was not disposed to admit that any change is preduced in the quality 
of iron by wear. [f the iron padi sy es Mr at 
first it would remain so till it was worn out. He observed that bars 
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of iron are frequently different at their opposite ends, for whilst one 
is tough the other may sometimes be broken with a slight stroke of 
the hammer. 

Mr. W. Clay explained the construction and mode of fixing the 
large fly-wheel of the Warsey forge, which is the largest fly-wheel in 
the world. It is 85 feet in diameter, and 60 tons weight, and its axle 
is mounted on friction rollers.—Mr. Clay also produced and explained 
the model of a machine used for rolling taper iron, by which aniron bar 
may be rolled of any length and tapered to any required degree. The 
principle of the action of the machine consists in keeping one of the 
rollers fixed in its bearings by hydraulic pressure. A valve, regulated 
by a fine screw, permits the water to escape, and thus as the operation 
proceeds the rollers become more and more separated, and the iron 
bar less flattened. By regulating the valve,-so as to allow of greater 
or less escape of the water, the degree of tapering can be very accu- 
rately adjusted. 


Meteorological Observations, &c.. on Lake Nipissing, 
During the Months of October and November, 1854, by ALEXANDER 
Murray, Assistant Provincial Geologist. 

We are indebted to Alexander Murray, Esq., for the following 
abstracts from his Journal during a recent yjsit to Lake Nipissing. 
Although the observations do not extend over a period of more than 
twenty-seven days, yet they furnish some interesting glimpses of the 
nature of the autumnal climate of that remote and unfrequented lake. 
Lake Nipissing is 69 feet above Lake Huron, or 647 feet above the 
sea; Lake Superior being 597 feet, Lake Simcoe 106, and Balsam 
Lake—the highest in Western Canada—about 820 feet above the sea 
level. The influence of a northerly wind is well shown on the 4th of 
November, when the thermometer fell to 18 degrees at 7.30 p. m., and 
descended as low as 15 degrees at 8 p. m., the temperature at Toronto 
Being at the same time 17.5° 






































1854. r.| 7emp. | Remarks, Weather, &c. 
Oct. 16 | 6.35 a.m. nal = gale from West. 
es 1.00 p. m. — |Do. 
“ 8.00 p. m. — | 
Oct. 17 | 7.00 a. m, 46 | 
“ 6.00 p. m. 54 | 
es 6.30 p. m. -- [blowing hard. 
Oct. 18 | 7.00 a. m. — |Snow with NE wind 
“s 2,00 p. m. — |Do. 
a 6.00 p. m. — |Do. 
Oct.19 | 7.00 a.m. — |Ice along the shores. 
“ 8.00 a. m. -- Ther. Att. affected 
« 1.00 p.m, 44 tty local heat. 
“ 9.25 p. m. — | > 
Oct. 20 | 8.00 a. m. 47 
“ 0.30 p.m — 
“ 5.30 p. m. ~ 
Oct. 21. | 7.00 a. m. — |Cloudy and Calm. 
“ 9.00 a. m. — |Do. 
as Noon. 51 | Do. 
“ 5.30 p. m. — |Do. 
Oct, 22 | 8.00 a. m. — |Cloudy, with a light 
“ 4.35 p.m. — |Do. [breezefrom SE. 
“ 7.00 p. m. — |Do. 
Oct.23 | 7.00 a. m. — |Cloudy, blowing fresh 
“ 6.00 p. m. — |Do. [from SE. 
Oct. 24 | 9.00 a. m. ea, 
“ 0.30 p. m. 54 
“ 6.20 p. m. — | 
Oct.'25 | 8.80 a. m. — /|Calm and cloudy, 
“ Noon. 58 | Do. 
“ 9.00 p. m. — | Light wind from WSW. 
Oct. 26 | 7.30 a.m. — | Light wind and cloudy. 
“ 6.00 p. m. — | Fine—little wind. 
“ 9.00 p. m. oe 
Oct. 27 | 7.00 a.m. — |Calm and clear. 
“ 1.00 p.m. 55 | Very fine—calm. 
“ 6.80 p. m — |Light wind & very fine. 
Oct. 28 | 6.40 a. a] — |Calm & hazy—red sky. 
“ 11.30 a. m. 54 |Calm and hazy —Halo 
“6 6.00 p. m. — | Do. weather[round sun. 
Oct. 29 | 7.40 a.m. — |Calm and cloudy. 























(1856. 
1854 Time. Ther, 7emp. | Remarks, Weather, de. 
° 
4 0.45 p. m. — | Light wind E with rain. 
oe 8.80 p. m. — | Light wind—star light. 
Oct.30 | 7.20 a. m. — |Calm and eloudy. 
“s 1.00 p. m. 55.5 | Light wind SE—driz. r, 
és 6.00 p. m. — | Light 8 wind & cloudy. 
Oct. 81 | 7.00 a.m. — |Calm and cloudy. 
6 Noon — |Cloudy with showers. 
ss 7,00 p. m. — |SW wind with rain. 
Nov. 1 | 7.15 a.m. — |W wind and cloudy. 
“ 1.00 p,m. 54 | Cloudy—dist. thunder. 
8.00 p. m. — |W winds—passing sh. 
Nov. 2 | 7.20 a. m.|: — |Bright and calm. 
Noon. Fresh breeze & cloudy. 
ae 4.30 p.m. Heavy rain and squals 
q 9.00 p. m. [from SW. 
Noy. 8 | 7.00 a. m. — | Snow showers. 
43 2.00 p. m. 47 | Fresh breeze N.of West. 
. 8.00 p. m. — |Snow sh.—clear interv. 
Nov. 4 | 7.30 a.m. — |Strong wind from N. 
“ Noon. 48 | Wind NW by W. 
s 6.00 p.m. _ 
a 8.00 p. m.| 2 — |Calm and clear. 
Nov. 5 | 7.00 a. m. —  |Calm and cloudy. 
“ 7.80 a. m. — |Snow. 
< Noon. 52 | Below Chaudiere Falls, 
ff 9.00 p. m. — 25 feet fall from Lake 
Nov. 6 | 8.00 a. m. a Nipissing. 
ff Noon. — | Rain from SW. 
oA 2.00 p. m. — | Heavy rain. 
Nov. 7 | 7.30 a.m. — | Cloudy with snow sh. 
< Noon. 52 | Wind NW descending 
i 7.00 p.m. oon [French River. 
Nov. 8 | 8.00 a.m. — | Clear—West wind. 
ae Noon. 51 | Clear. 
of 6.00 p. m. — Huron. 
Nov. 9 | 8.00 a. m. — |Cloudy—North wind L. 
. Noon. 40 |E windand cloudy. 
“ 9.00 p. m. -- 
Noy. 10 | 6.00 a. m./29.200/36 /39 — |NE wind 
KR Noon. 28.925)/47 47 46 | Fresh breeze with rain. 
“s 8.00 p. m.|28.775/48 [50 — | Fresh SE wind with r, 
Nov. 11 | 7.00 a. m.}28.850/48 [45 — |Strong Westerly wind. 


























Climate of the Crimea. 

The following tables show the temperature of the seasons at Sebas- 
topol, London, Paris, Dijon, Toronto, Hamilton, and Kingston. They 
will serve to convey an idea of the climate of Sebastopol, now a subject 
of universal interest. 


























2 
Temperature of s 
¢| 4 i £3 
3 £ 2 2] of | + Ist re 
) 38 2/8) Bl ak 7 
S) 3 gf bE) 62] file BE 
| Fa ve as ss = |* = 
© s|o 4s] 
Sebastopol*|44 86/33 82 85.945)1.62|70.57|53.76|52.97| 10) — 
London . . -|51 80) 0 5 39.504/9.06/62.93/51,83|50.83) 50) — 
Paris .. . +/48 50) 2 20 87.855/0.62/64.68/52.20/51.81| 89) 114 
Dijon .. . -/47 19] 5 2 85.885/8.80/69.58/58.80/52.89) 7| 700 
Toronto . -/48 89/79 21 25. 04/0. 9/64. 6/46. 5/44.238) 12) 440 
Kingston . -/44 8/76 82 18. 74/1. 7/67. 7/48. 7)44. 7 400 nearly. 
Hamilton. -} —— 28. 94/2. 8/64. 6/45. 9/44.25| 8] 400 nearly. 





























* Dove’s Meteorological 

The mean winter temperature at Toronto is 10°94 lower than at 
Sebastopol. The lowest mean temperature of any month in the winter 
at Sebastopol is 34°27, in January; at Toronto it is 24°2 for the mean 
of fourteen years, and 17° for the coldest month recorded, in 1840, 
At Dijon the lowest mean monthly temperature is 88°58, Paris 35°44. 
London, 87°85. From these facts there does not appear to be any 
cause for apprehension that our gallant troops in the Crimea will suffer 
ftom extreme cold. 




















Mineral Wealth of the Ottawa Region. 





During the past week were shipped from Bytown a number of large 
specimens of ores, marbles, building stones, and other natural produc- 
’ tions, destined to take a part in the great Exhibition of Industry of all 
: Nations at Paris in May next. There wasa hugemass of the magnetic 
iron ore contributed by J. Forsyth, Esq., from the mine in the town- 
ship of Mull, prterars tnd over two thousand pounds: another six feet 
long, and of about the same weight of specular iron, from the township 
of MacNab, from A. Dickson, Esq. ; ; and a piece of silicate of iron, 
weighing about two hundred and sixty pounds. This latter is a rare 
mineral, and the specimen in question is perhaps the largest yet seen. 
Besides these, there were two strongly hooped casks, weighing over 
eighteen hundred pounds of other specimens of ore, and a number of 
boxes and uncovered blocks of limestone and marble. The object in 
procuring such large masses is to enable the Parisians to form some 
conception of the extent of the supply by the magnitude of the speci- 
, mens. The extra expense is but trifling, compared with the impor- 
7 tance of creating an impression. A country whose mineral wealth is 
only represented by a few insignificant fragments will not be much 
z known, unless the visitors receive verbal or written information that 
the collection only partially represents its riches.—Large specimens, 
however, are the heralds of their own and their country’s greatness. 
They make an impression of natural wealth on the mind which cannot 
be effaced. The name of Canada will be associated with the idea of 
one of the richest spots on the earth. And what is still better, the 
idea in this instance, will be in no way an exaggeration. The bed of 
ore from which the first of the above mentioned specimens was pro- 
» cured is situated about six miles from Bytown, in the township of 
° Hull. It is about 400 feet thick, and of such an excellent quality that 
it will yield about 75 per cent. of pureiron, It rises into a dome- 
shaped mound about 70 or 80 feet above the level of the surrounding 
land, and it is computed that there are three millions of tons of itabove 
the surface. The only mining operations, therefore, that will be 
& required for a long time will be to break it up, and several thousand 
tons of it have been already quarried and are now being transported. 
It was lately purchased by J. Forsyth, Esq., of Pittsburgh, in the State 
of Pennsylvania, who intends to convey it to that place and smelt it along 
with other ores. It requires an amount of scientific knowledge, and a 
thorough acquaintance with the resources of other countries, such as 
is possessed by but one man in Canada, to take charge of a matter of 
this kind; and no person can witness Mr. Logan’s operations without 
being at once convinced that this Province will be creditably repre- 
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Name of Company Incorporated. 








19. Hamilton and Toronto - - 
Branch - - - = = - 
20. St. Lawrence and Industsy - 
21. Woodstock and Lake Erie - 
22. Bytown and Britannia - - 
23. Carrillon and Grenville - - 
24. Canada, New Brunswick, and Nova 
Scotia - - - - = - = =-+- 
25. Montreal and Province Line June- 
tion - - = = = = = = = 
26. Toronto and Goderich - - - - 
27. Montreal and Vermont Junction - 
28. Ontario, Simcoe, and Huron - - 
Branch - - - - - = 
29. St. Lawrence and Ottawa 
80. Industry and Rawdon - 
81. Quebec and Richmond - 
32. Quebec and St. Andrews 
83. BYtown and Prescott. - 
84. Kingston and Toronto . - 
85. Toronto and Guelph - - 
Extension of do. - - - 


a en Fa 





86. Wolfisland- - - - - 
87. Grand Trunk of Canada - 
Icreased by eee of Com- 
panies to -- - 
88. Grand Trunk of Cinude ‘Bast, (in 
cluded in Grand Trunk) - 
89. Cobourg and Peterboro’- - - - 
40. Galt and Guelph - - - - - - 
41. Grand Jeten, (incladed 1 in Grand) 


Trunk) - 














400,000|Not commenced. 
———/Not commenced. 


46. Megantic Junction - - - 
47, Port Whitby and Lake Huron 
48, Brockville and Ottawa - - - 2,000, 180 


42. Buffalo, Brantford, and Goderich 1 4,000,000 78 80 
43. North Shore Railway - - - -| 2,490, 145 _ 
44, London and Port Sarnia -_ - -| 2,000, 60 _ 

-| 2,000, 120 — 


45. Montreal and Bytown - - - 








sented at Paris in 1855, as it was in London in 1851.—Bytown Citizen. ™= 
r. 49. Stanstead, Shefford, and Chambly - -| 8,000, 95 oe 
a 50. London and Port Sianley -- | 609, 25 an 
51. Vandreuil - - - - - - > 1,000, 84 = 
: Railways ia Canada. 52. Cataraqui and Peterboro- Pes. aoe ‘500,000 Not commenced. 
53. Port Dalhousie and Thorold - - "300,000 5 + 
y Schedule of the several Companies incorporated for the construction ag Meee! 
st of Railways in Canada, from the date of-the first Charter (25th of = eg poy aber eh eS a sean commenced. 
February, 1832) to the close of the session of 1852. 56. Prince E ‘deed RT att. 40! Ce 400,000 Not pon ana wo j 
Amount of | ® of Miles under From these statistics the following summary appears :—Total num- 


Name of Company Incorporated contract, and 


Capital. —{xo, of Miles completed. 














$ 
1. Champlain & St. Lawrence - - 200,000 _ 16 
Branch Lines of do. - - - - 200,000; 52 
+ 2. Cobourg. - - - - - - -| 1,600,000 Charter e expired. 
8. Great Western and Branches- - -| 10,000,000 55 240 
4. Hamilton and Port Dover - - -| 2,000,000 40 —_— 
5. Erie and Ontario - - - - - -| 600, -- 17} 
6. Toronto and Lake Huron - - -| 2,000,000|Not commenced. 
7. Niagara and Detroit - - - - -| 2,000,000\Charter expired. 
8. Huron and Ontario - - - - -| 1,400,000\Charter expired. 
9. Quebec and Provinces Line- - ————|Charter expired. 
r 10. London and Davenport - - - 200,000\Charter expired. 
‘s 11. Canada Union - - - - - 400,000) Not commenced. 
12. Upper and Lower Ottawa --- 120,000|Charter expired. 
at 18. Eastern townships- - - - - -| 600,000/Charter expired. 
er 14, St. Lawrence and Atlantic - - -| 2,000,000 — 1380 
1D Branch Lines of ditto. - - - -| ————} 115 — 
0. 15, Montreal and New York- - - -| 8,460,000 _ _ 
4. Branch of 120 Miles - - - - -| ————\Not commenced. 
any 16. Montreal and Kingston - - - -| 4,000,000)Not commenced. 
er 17. Wolfe Island, Kingston and Tervdite 4,000, harter expired. 
18. Peterboro’ and Port Hope - - 1,000,000 100 -_- 





| we See 


ber of Charters granted to Railroad Companies, 56; number of Com- 
panies whose charters have expired from non user, 10; number of 
Companies which have not as yet commenced laying down their 

14; number of roads now in the course of construction in the Provinee 
32. Belonging to the latter class, 1,193 miles have been com ‘ 
and 2,022 are more or less advanced, besides a yast number of miles of 
road which have not yet been commenced. 





Rattway Inrivence.—The forests at the head of the Androscoggin 
and Connecticut rivers, have been quadrupled in value i _ the last four 
years, and a similar result is found along the streams of Canada, in 
the neighbourhood of the line. It will be seen by reference to the 
returns of the Grand Trunk Railway for the week ending Jun 3, that 
over a half million feet of lumber was moved on that road, tnd ‘from. 
the new operations going forward along the line, we may predict 
that another year it will average onemillion feet a week.—State of Maine 

Ercuine Liquip FoR LirnocrappERs.—Chevallier and Langlume 
propose for the purpose six parts of fused chloride 4 calcium, dis- 
solved in nineteen parts of rain-water and filtered. In this solution, 
four parts of gum-arabic gre to be dissolyed, and one part of puré 
muriatic acid added to it. This solution serves at the same time to 
etch, to gum, and, by its penetrating the stone, to keep it 
dyring the printing—a matter of great consequence. 4 


| 





§ 
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nian of Food. 


The following tables, by Dr. Anes, of Manchester, show the quan- 
tity of the elements of plants contained in the food annually consumed 
by a hundred adult persons, as ascertained by actual observation. 
The 44,400 lbs. of farinaceous food are taken as about equal to 93 
quarters of wheat, which would grow on about 20 acres of good land : 


Quantities of the Elements of Food contained in the Provisions consumed 
by 100 Adult Persons. 
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Z oa 
gayest) eae) gee | 3 
. Ibs. | Ibs. | Ibs. | Ibs. | Ibs. | Ibs. | Ibs. 
Potass and Soda-| 868| 193 | 103 13| 80) 827 
& 
Limeandmagnesia| 177| 20| 58/ 10 (2-889 4 |8-168 
Phosphoric acid -| 486| 18) 85 | 60 1-089 20 |1-718 
pepe | a} 8| 142 | 166 
Metallic oxides -| 5 |fract’n| .... fence’ | 6 

} | 
Nitrogen - ---|1-021] 94] 242 | st soo j312 

aapesontes ree ae ‘| ‘| 2 oe 














Quantities of the Elements of Food removed from 100 Acres of Soil by 
the ysual four-course system; and the Quantities which would be 
supplied by the Excretion of 100 Adult Persons. 


























s |s zis 
s g apa big 3 
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ala |e |sielelé lata 
Tbs. | lbs. | Ibs. | Ibs. | Ibs. | Ibs. | Ibs. | Ibs. | Ths 
Potass and Soda -| 470 | 395| 10| 8/| 2| 4| 2| 780 | 827 
Limeand magnesia) 850 | 225 | 144 [250 | 27 | 45 | 22 | 948 as 
| 
Phosphoric acid - | 680 | 430 | 145 210 | 21 | 42 | 21 |1-549,1-718 
| 
Silies ------ | 80 | 420) .., «| 450 | 166 
| / | 
Metallic oxide--| 4/ 4 ob Has 8| 6 
Sulphur & chlor:ne! oe te ee ee ore eee 
Nitrogen- - - - - 800 1-030 | 118 |128 | 15 | 23 | 12 |2-681 2-312 
































Distances between leading Cities in the United States. 


The following table will show the distance between some of the 
leading points of the United States by the nearest mail routes. That 


a better j t may be formed of the extent of the country, they 
are com with aro equi-distant foreign cities :— 

American Ci Distance in miles. 
Pi to hosten WpURiesIESIUGIDIDs 05 soscevore seooSeees Sracooees eovgseoes 616 
IO IIS 55 85, 05 Ses vss cep ice coc ccc cedcncccccns scesovene 4 448 
Boston to Nashyille ,,.,,....,...05ees;5::0009 sdses9" cer eee gee sat yi soo ooguee 1,590 


American Cities. Distance in Miles. 
ATamy Go TACO oo... 00. cnc c0eccccee cqtccsees con.tes one.ccecaqnes oppses.\. See 
New York to Charleston .. sickighe 0 
New York to Cleveland (Ohio) . 
Boston to Galveston (Texas) ..........:.ssccessesene ene ceeceeerennn neces 
New York to Astoria (land bas sgeose'bee coscocegn oepbia.ces ogepnsedech. mM 
orn) 










New York to Astoria (via Cape 0 enesecos.ccegeesns gannhn AMEE 
New York to Astoria (via Panama) Fahy idendekovoupsph adeetanendann 
New York to San Diego, California ‘= land sine cov eaaekeonha aaqenss enn 8,732 
Charleston to Hartford ....... som see 900 
New York to New Orleans .. «oe 1,640 
Falls of St. Anthony to mouths of Mississippi NS il a 2,200 
Sources of Mississippi to mouths of Mississippi..............+++++. 2,986 
Pittsburg to New Orleans, via river ......... +++ seeeeeeeeene cer ene seeens 2,175 
Nearly rarvne American and Foreign Cities. 
Paris to Vienna ....... dence dhe yaevon wis esdtec doen bebile sie eiaks beh Tamm 
Paris to St. Petersburg .. evbwsiisicteccds TyRED 
St. Petersburg to Constantinople, land route . sonst baeisss eth ade yA 
Paris to Berlin .....0000scccvcccs seveveres sevscecs ses snevesuve ove see ses sdtiene 510 
London 00 Vienne 0. ccecee cas0es sovcesees ecasesides cos dpvess wsdiuddeckioene COU 
Paris to Rome . capecoun conigievavile séwhhbbe siebe tAbANG Sareea aan 
Stockholm (Sweden) ‘to Madrid .. cil tide ctsile: REGS 





London to Ispahan, Persia .. obbsvoddweibbblceed 
Liverpool to Canton, via Cape ‘of Good Tope een 
London to Delhi, Hindostan ........ chu Wiotki-sececdndvebtiod ane 
New York to Bremen, across Atlantic . 3 

London to Rome . octets 
London to Constantinople, by land . 
Stockholm (Sweden) to Tunis (Africa) 
St. Petersburg to Thebes, Egypt .......... we eee 
St. Petersburgh to Madrid .......0.ssssecseeeceeveces evesenspecesceees eee 


The citizen of the United States arriving at New Orleans from New 
York has passed over a distance more than equal to that pt 
London from Constantinople, or Paris from St. Petersburg. If he has 
taken the land route to Astoria, his travel will be nearly as great as 
from New York to Bremen; if the water route, he will have made a 
voyage nearly equal to one from London to Canton. 


Consumption of Smoke. 

The London Athenseum says, ‘‘In the pages of a Contemporary of 
Saturday last, we read a paragraph anouncing a new invention that 
has been put into successful operation at Messrs. Cubitt’s, the buil- 
ders of Gray’s Inn Road. This invention is described as effecting the 
‘* complete suppression of smoke,” and as causing an enormous eco- 
nomy of fuel, the saving being declared to be at the rate of 7 out of 
every 11 bushels of coal :—a rather startling statement. It is not our 
purpose, however, just now, to question the truth of that statement ; 
but to remark on the waste of the inventive faculty occasioned by the 
want of a good system of public record, by which inventors could as- 
certain whether what they are doing has not previously been effected 
by some one else. The plan referred to above is that of washing the 
ponderable matter out of the smoke by means of a jet of water play- 
ing inthe chimney, or in a passage through which the smoke is made 
to pass. Not many months since, a patent was applied for in London, 
and Provisional protection granted for an American invention precise- 
ly similar to that referred to above: and the patent was abandoned 
because it was ascertained that the same thing had been invented and 
patented years ago in this country. The original inventor, in this 
country, sq far as we know, was Mr. Muntz, of f Birmingham, th the Mem- 
ber of Parliament, who was examined as a witness before the Select 
Committee of the House of Commons on Smoke Prevention, which sat 
in 1848. It seems that a model had been exhibited to the Committee, 
by some other person, ‘‘ with ascending and descending flues, and a 
shower of water,” and Mr. Muntz being asked if he had seen it, re- 
plied “*I took out a patent for that in 1816 myself.” So far as the 
evidence is before us, it seems that in 1816 Mr. Muntz hit upon a cer- 
tain plan of washing his smoke ;—in 1843 some one else expounds a 
like plan, and seems to have } atened it; in 1853 the same thing is 
again invented in the United States, and a patent is again applied for 
in England, and provisionally obtained; and lastly, Messrs, Cubitt 
adopt an apparently identical plan which is ushered to the world with 
the honours of originallity.—Much has certainly been done of late to- 
wards systematizing our information on these subjects; but here is 
evidence how much more has to be effected before the faculties of irs 
vention will be freed from the chances of waste.” 
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Copper Sgyoxe anv Copper Men.—The vocation of the copper man 
is distinguished from that of almost every other craftsman in this par- 
ticular—that working in the face of an intense fire, high temperature, 
and its consequences, are superadded to hard labour. Exposed for 12 
hours to a heat alternating between 130° and 55°, the furnace-man, 
working before an intense fire, or sitting in a cold draught, will 
c within that period consume a quantity varying from two to 
three gallons of water. This raises a curious question, applicable to 
many of our operatives, whether a man who loses gallons of fluid by 
perspiration every day throughout the year is liable to waste? Statis- 
tics, if rigorously compiled on this subject, would occupy years; but 
general observation, and the assurances of the men themselves, will 
suffice to set all doubt at rest. In all the works of the district it is 
quite common to find men hale, florid, and even corpulent, in personal 
appearance ; and those who have passed 20, 30, and even 40 years 


before the furnace livingly solve the problem. Emaciated and lean . 


are not more commonly met with amongst those veteran furnace-men 
who have perspired 600 gallons within the year, than amongst labour- 
ers in general; 50 such men lately assured our author that they were 
precisely the same weight as they were twelve months ago, althongh, 
as a counterpoise to such perspiration they had consumed within that 
period 800 or 1000 gallons of water. The conclusion arrived at is, 
that the sweating of the workman labouring before the fire does not 
affect the frame, when that frame is saturated with water; that the 
nutritién of the body proceeds, even though deluged with the fluid — 
The fusing point of copper is 1500°, and often, in the midst of a heat 
radiating from such a temperature, the furnace-man works bravely for 
two consecutive hours, and then retires to cool himself and to drink.— 
While direct experience supports what is physiologically reasonable, 
that it is by alternately drinking and sweating that the man is enabled 
to sustain the heat of an intensely powerful furnace, and the fatigue 
of very exhausting labour, indigestion is found to prevail amongst them. 
This Thomas Williams, M.D. of Swansea, attributes to drinking large 
quantities of cold water too soon after meals; but he assures us that 
organic diseases of the stomach are not more common amongst them 
than amongst other men who support themselves by their labour.— 
Mining Journal. 


Rattway Suspension Brivck at tHe Fatis.—This noble struc- 
ture is expected to be completed by the first of January, and the first 
train will probably pass over iton that day. The Rochester American 
gives the following dimensions of the Bridge, as furnished by the Arch- 
tect, Mr. J. A. Roebling : 


Length or distance from the centre of the towers -- ~- feet 822 
Height of the towers above the rocks on the New York side feet 98 
Height on the Canada side - - - - - - + - - = feet 87 
Height to the railroad track- - - - - - + - = = feet 60 
Height of the track above the water - - - - - - - feet 260 
Number of wire cables -- - - - - - - - = + = = - 4 
Diameter of cables - + - - + -~ - = - + + = inches 10 
Number of strands of No. 9 wireincable - - - - - - - 8,659 
Total power of the cables - - - - - - - - = = tons 12,400 
Weight of the entire bridge -. - - - - - - - - = tons 7650 
Weight of the bridge and of the heaviest load that can he put 
uponit - - - - + + tons 1,250 


Greatest weight which the cables and supports can bear - tons 7,300 


Tae Rartways or Marne.—The State of Maine says, that upon the 
completion of the Somerset and Kennebec and the Penobscot and Ken- 
nebec roads, which may be looked for at an early day in January, the 
Railway system for Maine, including its Canadi tions, will em- 
brace the following aggregate of Railway lines, continuing at or radi- 
ating from Portland, “ 





Length, miles. Cost. 
Portland, Saco and Portsmouth - - - - 5) $1,459,384 
Portland and Montreal - - - - - - - 292 11,419,000 
Quebec Branch - - - - - - - - = = 100 8,152,000 
Androscoggin and Kennebec- - - - - - 55 2,200,000 
Kennebec and Portland - - - - - - 72 2,605,365 
Afidroscoggin Railroad - - - - - - + 20 about 350,000 
Somerset and Kennebec- - - - - - 21 about 400,000 
Penobscot and Kennebec - - - - - - - 55 1,100,000 

Buckfield Branch - - - - + - + + = 1B 250, 
York and Cumberland- - - - - - - + 18 800,000 
Bangor and Piscataquis - - - - - - - 12 188,000 
Totals - - - - - + «+ 709 24,064,749 
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Expansive Force or Steam.—Taking the ‘Lord of the Isles” 
locomotive, which attracted so much attention at the Exhibition of 
1851, and the steam at 120 Ibs. per square inch above the atmosphere, 
it gives an aggregate force of 17,438 tons, as calculated from the 
surface it acts against within the boiler. 


Thus, the pressure on the cylindrical shell round the tubes = 125957 tons, 


On the smoke box tube plate - - - ----+-+-=-- -=—= O53 * 
On the firebox and plate - ----++-++-+++e-s = 37654 “ 
On the two outer sides of firebox - + ----+-+-+=+ = — 50207 “ 
On the outer top plate of firebex - - - +--+ + +++ © — 30246 « 
On the tube plate of fiebox - - - - = - te ee — 10 “ | 
Total pressure on outer shell - - + ~ - ~ - + + «= = 2716-27 tons. 
Pressure on the 303 tubes, each 2inchesin diameter - -—13,56937 “ 
Pressure on the inner copper firebox - - - - ~ «+ =- = 115241 “ 
Total pressure as divided over the bofler - - - - < + == 17,438°55 tons. 


confined in about 205 cubic feet of space, of which about 42 cubic feet 
are filled with steam, and 163 cubic feet with water. This is the 
quiescent force under ordinary conditions, as it is confined in a space 
of about 205 cubic feet, but which on release seeks instantaneously to 
occupy a space of about 277,436 cubic feet, equal to atmospheric pres-~ 
sure, which gives some idea of the gunpowder-like oxpditdien of steam 
and water in-explosions. The steam expands with an elastic force 
equal to that of eight atmospheres, or say to 336 cubic feet, and the 
water to about 1700 times ‘ts own volume, or about 277,100 cubic feet, 
making a total volume of 217,486 cubic feet, into which they would 
expand at the moment of explosion. The steam produces only about 
1-825th part of the expansive force, so that the explosive force of the 
water is by far the most formidable element in all boiler explosions. 


Coat versus Sixews.—It has been proved, says Prof, Henry presi- 
dent of the Mechanic’s Institute at Washington, that, on an average, 
four ounces of coal are sufficient to draw on a railroad, one ton a 
mile. It has also been found on experiment, that a man working on a 
treadmill continually for eight hours, will elevate 1,500,000 Ibs. one 
foot high. Now, Cornish engines will perform the same work by the 
expenditure of 1}1bs. of coal. It follows from these data that about 5 tons 
of coal would evolve as much power during its combustion as would 
be equal to the continued labour of an able bodied man for 20 years, 
at’ the rate of 8 hours per day; or, in other words to the average 
power of a man during the active period of life. 


Lancs WATER-wHEEL.—We see by the local press that a large 
water-wheel has been recently started at a mine in the Isle of Man, 
The wheel is 72 feet 6 inches in diameter, and 6 feet wide; the shaft 
is of wrought iron, forged at the Mersey Forge, Liverpool: it is about 
21 inches diameter, and 17 feet long, weighing 10 tons. The arms 
are of wood, and the rim of cast iron. Itis a breast-wheel, and the 
water is conveyed from a reservoir by a cast-iron stand-pipe of 2 feet 
diameter, around which is built a tower of masonry, which gives a 
peculiar and picturesque appearance to the wheel. A crank on the 
shaft has 10 feet stroke, and the motion is communicated by means of 
flat rods to the mouth of the pit, where, by means of a bob, a stroke 
of 8 feet is given to the pumps, We presume that a crank and rods 
are placed at each end of the shaft. We do not see any utility in em- 
ploying a wrought-iron shaft for such a pu: A hollow cast-iron 
shaft would have been much cheaper and lighter, and less liable to 
vibration.—Artizan. 


Manvracture or Sucar 1x Fraxoce.—The quantity of sugar made 
from beet-root to the end of the fourth month of the season, February, 
was 73,987,419 kilogrammes, being very nearly equal to the entire 
season of September, 1852, to September, 1853. No branch of com- 
merce in France has been so successful as the fabrication of sugar 
from beet-root. The criginal discovery of the process was due to M. 
Thiery, a common clerk in the office of the Prefect of Lille, and who 
shortly after became director of the first beet-root sugar factory 
erected in France, at Passy, and who, as a reward for his valuable in- 
vention, received from the Minister of the Interior, in the year 1810, 
the sum of 800 francs.—Brussels Herald. 


Sotvent Action or Common Satz at Hian Tsmreeatvngs, 
Forchhammer, after a long series of experiments, has come to the 
conclusion that common salt at high temperatures, such as 
at earlier periods of the earth’s history, acted as a solvent 
similarly to water at common temperatures. The amount of common 
salt in the earth would suffice to cover its whole surface with a crust 
ten feet in thickness, 


Monthly Meteorological Register,at the Provincial Magnetical Observatory, T 
Latitude, 48 deg. 39.4 min. North. Longitude, 79 deg. 21. min. West. 
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West.—November, 1854, 
Elevation above Lake Ontario, 108 feet. 
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Highest Barometer...... 80-196, at 10 p.m. on 4th ) Monthly range: 
Lowest Barometer....... 28-685, at 6 a.m. on 25th 1-511 inches. 
Highest registered temperature 55°-4, at p.m. on 2nd | Monthly range: 
Lowestregistered temperature 13°-8, at midnt. on 30th 41°-6. 
Mean Maximum Thermometer.............. 42°°08 ) Mean daily range: 
Mean Minimum Thermometer.............. 28°18 13°-94. 
Greatest daily range......... 29°-1, from a.m. of 5th to a.m. of 6th. 
Warmest day....... 24th. Mean temperature...... 48°-05 ) Difference, 
Coldest day......... 30th. Mean temperature...... 20°77 § 27°28. 
Greatest intensity of Solar Radiation, 64°-0 on p.m.of 2nd) Range, 
Lowest point of Terrestrial Radiation, 8°-6 on a.m. of 21st 55°-4. 
Aurora observed on 3 nights: viz. 8th, 11th, and 20th. 

Possible to see Aurora on 13 nights. 

Impossible to see Aurora on 17 nights. 

Raining on 13 days. Raining 84-1 hours; depth, 1:115 inches. 
Snowing on 4 days. Snowing 16-5 hours; depth 1-8 inches. 

Sheet Lightning occurred on the 1st, 2nd and 17th. 

No Thunder Storms recorded this month. 


Sum of the Atmospheric Current, in miles, resolved into the four Cardinal 


directions. 
North. West. South. East. 
1610-75 8368-02 1681-60 685-26 


Mean direction of the Wind, W 1° S. 

Mean velocity of the Wind, 7-58 miles per hour. 

Maximum velocity, 28-1 miles per hour, from 7 to 8 a. m. on 30th. 
Most windy day, the 26th; mean velocity, 13-98 miles per hour. 
Least windy day, the 22nd; mean velocity, 0-60 “ “ 

The Barometric depression on the 24th and 25th was extreme, being 
0-828 and 0-798 below the corresponding means fur these days in 
November. This depression hgs only been exceeded on two instances 
during the last 16 years, 





Comparative Table for November. 


The mean velocity of the wind for this mont has been 2-09 miles 
per hour above the average, being the most windy November recorded 
since 1847. 

November 1854 was an extremely dry month, although a measurable 
quantity of rain fell on 13 days, yet the total quantity was only 1-116 
inches on the surface, which is 1-799 inch less than the average. 








~__‘Lemperature. 


| Snow. 











2 Min. > 
a from obs’vdlobs’vd Range D’s. 


Inch. 




















¢ M 
_ Max. 
> ger Aves. 
° yah 
1840 | 35-9|—0-7| 54-4 | 26-5 | 8 
1841 | 35-0|—1-6) 63-2) 7-6/5 
1842 | 38-3|—8-8|50-6| 7-6) 4 
1848 | 33-5|—8-1| 51-2 | 14-4/ 8 
1844 | 34-9/—1-7/ 49-8 | 12-0 8 
1845 | 36-8|4-0-2| 58-8} 7-6) 5 
1846 | 41.8|+-4-7] 55-5 | 18-2 | 8 
1847 | 88-6|-+-2-0) 58-2| 7-8/5 
1848 | 34-5 |—2-1| 49-3 | 16-5 | 8 
1849 | 42-6|+-6-0| 56-7 | 28-4 | 2 
1850 | 88-8|+-2-2) 62-3 | 18-1) 4 
1851 | 32-9|—3-7| 50-1] 16-5 | 8 
1852 | 36-0|—0-6 50-4 | 18-7 | 8 
1853 | 38-7 2-1/54-1 144/38 
1854 | 36-8 |+-0-2) 54-9|15-1/8 
M’n. 136-64 54-63|14-89 89- 





1-220) 
2-450 
5°810) 1 
4-765 
Impf 
1-105 
5-805 
8-155 
2-020 
2-815 
2-955 
3-885 
1-775 
2-425 
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1:2 | 0 ° 
8-0 | 0- ° 
5-0 | 0°53 |tb. 
0-4 | 0-64 |tb. 
Inap.| 4°77 |Miles. 
1-4 | 4°81 |Miles 
1-0 | 4°78 |Miles, 
{nap.| 5-27 |Miles. 
6-7 | 4:70 |Miles. 
2-0 | 6°50 |Miles. 
2-7 | 5°52 |Miles. 
1-3 | 7°58 |Miles 
0-78 . 
2-5 | 5-49 |Miles, 
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Adiress of the President of the Canadian Institute. 
DELIVERED JANUARY 61TH, 1855. 

Messrs. Vice-Presidents and Gentlemen of the Canadian 
Institute,—I cannot but regard it as a compliment that you have 
placed me a second time in the office of President, though I 
confess I had difficulty in persuading myself that I ought not 
peremptorily to decline it, for reasons which I stated on the last 
similar occasion, and which I need not now repeat. 


+ It was my expectation, and (if I may take the liberty of 


saying it) my hope that you would have found it possible this 
year to nominate a gentleman to preside over your proceedings, 
who, having some leisure time at his command, which I have 
not, would possess the further qualification, which I equally 
want, of being able, from his previous pursuits, to apply his 
leisure usefully in aiding your exertions for the promotion of 
science. That you have not found it convenient to relieve me 
has arisen, I suppose, from some impediment not yet explained ; 
but let me take the liberty of intimating that, whenever the 


‘time shall come (and I think it cannot be distant), when you 


can make a more satisfactory arrangement, you need not allow 
yourselves to be embarrassed, in making the change, by any 
scruples as regards myself, for that would, I assure you, be an 
obstacle altogether imaginary. 


In the mean time, you will allow me to bring before you a 
few considerations which have oceurred to me respecting the 
condition and prospects of the Association. 


The last annual report, read at a late meeting by the Secre- 
tary, gave a favourable view of the state of the Canadian Insti- 
tute, both in regard to the increasing number of its members, 
and the condition of its finances, 

It appears that in the last two years the number of members 
has increased from 112 to 333, of which 135 joined in «the 
year 1853, and 86 in the last year. 

This is certainly a yery encouraging progress ; and it seems 
not too much to say that the number of members thus early 
attained, is such as to afford a reasonable assurance of the effi- 
ciency andstability of the Institution, and to give good ground 
of hope that, by an united exertion, its affairs may soon be 
placed in a condition that will afford to its more active members 
additional facilities, and enable the Association to attract to 
itself more general countenance and support. 


Of course, whatever hopes may be indulged of the good to 
be accomplished, and the reputation to be acquired by the 
Canadian Institute, the extent to which such hopes can be 
realized must wholly depend upon the talent and knowledge to 
be found among its members, and the use which they may be 
able and willing to make of them in promoting the interests of 
science. The inducements to voluntary exertion in so honor- 
able a cause, are the same here that exist in other countries, 
and the field for exertion is neither more limited nor less inter- 
esting. There are, indeed, in Canada, at the present time, 
some peculiar inducements to the prosecution of scientific in- 
quiries, which need not be pointed out. 

No expense is grudged, and no labour spared, in cultivating 
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the minds of the youth of the Province of all ranks, and such 
are the efforts which are being made to this end, that it does 
hot appear extravagant to say that we may expect, in a few 
years, to find ourselves living among a people, who, to speak 
of them in the’ mass, will be as able as any other that can 
named, either ancient or modern, to comprehend the nature 
and value of discoveries that may be made in the arts and sci- 
ences, and to adopt and improve upon such suggestions as may 
be thrown out by men of superior genius and attainments, 

If the system of Common School education which pervades 
all parts of Upper Canéda, shall continue to be maintained in 
full efficiency, which there is no reason to doubt, the number 
of those who can enter with pleasure and profit into discus- 
sions upon subjects of science will be immensely increased; and 
those whose generous aim it may be to enlighten and improve 
others by communicating freely the results of their own re- 
searches and experiments, will find abundance of hearers and 
readers able to understand and reason upon their theories. 


There is good ground, too, for the expectation that, with 
the advantage of the public libraries, selected as they are with 
care and judgment, which are being formed within the several 
counties, and even within each school section, a spirit of inquiry 
will be fostered, and an ambition excited to be distingui in 
scientific pursuits, which we may hope will in time add 
to the number and variety of interesting contributions to the 
Institute. . 

It is a most gratifying circumstance that the Legislature, at 
the suggestion of the Government, has, within a few weeks, 
added to its usual grant of £250 for the general pu of the 
Association, a further sum of five hundred pounds expressly 
towards providing a building for its accommodation. This 
generous act of encouragement is of great importance, because 
it seems to insure the early accomplishment of the object which 
it is intended to assist, and it denotes a confidence in the pro- 
ceedings of the Association, as well as an interest in its success, 
which cannot fail to supply additional motives to exertion. It 
gives, also, good ground for hope that as time advances, and as 
the benefits which may be derived from this Association become 
more and more developed, the Legislature will not be found 
wanting on their part in affording such further aid as may 
seem necessary, provided they find that their grants have beer 
judiciously applied, and have been made the means of confer- 
ring a corresponding benefit upon the community. 


The grant which I have mentioned will be found sufficient, 
it may be hoped, to enable the Society to proceed in erecting a 
building without delay, especially as no part of it will be re- 
quired to be expended in purchasing a site—a charge from 
which the Institute will happily be relieved by the generous 
liberality of the late Secretary. If or convenience, 
and neatness of design be principally consulted in the style ot 
building, without sacrifices being made to architectural orna- 
ment, to which our funds will be unequal, the Association 
need not, I hope, be long without enjoying a home of its own ; 
not one by any means adequate to what we may yenture to 
suppose its purposes will in the course of time require, but one 
in most respects better than the temporary home, which, by 
the kindness of the Government, we are at this moment occu- 

ng, 
Pye wil be no difficult matter, I suppose, with the assistance 
which the professional knowledge and good taste of many of our 
members will supply, to devise a plan of such a building as will 


admit of extension, from time to time, by additions which will 
be in harmony with the main design. The first step will natu: 
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- be to fix upon a plan of such a building, or portion of a 
ilding, as will answer reasonably well for present purposes, 
and to ascertain what sum would be sufficient to complete it. 
We should then soon be able to satisfy ourselyes whether the 
cost could or could not be met by such efforts as are within our 
power. Ihave no apprehension that it could not be; on the 
contrary, I am persuaded it would be found by no means im- 
possible to proceed with reasonable despatch, and without in- 
terruption to the completion of a suitable building. 

And there can be no question, as I think we must all feel, 
that we are bound so to act as to show that we are not indiffer- 
ent to the interest which has been so kindly manifested by the 
Legislature in favour of this Association. ‘The encouragement 
which has been given to us does indeed impose upon us a cor- 
responding pe gm and makes it a duty to show that we 
are not unworthy recipients of the public bounty. 

In connection with this consideration of duty, it is not out 
of place to allude to a proposition which has been made by a very 
zealous friend of science, and urged, indeed, upon the Institute 
with a laudable earnestness and perseverance. I refer to a sug- 
gestion of Major Lachlan, one of the members of the Institute, 
who resides in Montreal, that we should endeavour to make pro- 
vision for taking and recording, at different points in Upper 
Canada, a series of simultaneous meteorological observations, 
such as might materially assist, if conducted with care and 
perseverance, in elucidating the laws and explaining some of 
the phenomena of nature. Indeed, Major Lachlan, in a clear 
and well-considered paper, which was read before the Institute, 
pressed more than one object of this description upon its atten- 
tion ; and I shall best state his suggestions by using his own 
words: * 

He proposed, in the first place, that there should be in some 
manner established, through the intervention of the Society, a 
well-organized chain of daily simultaneous meteorological ob- 
servations at a number of well-selected stations throughout 
Canada, with Toronto for its centre, to be connected with a 
similar arrangement which he ventured to hope might be set 
afoot in each of the Lower Provinces, and so conducted as to 
be readily connected with the extended system of meteorolo- 

ical registers already in operation in the United States, under 
the fostering auspices of the Government, and the various phi- 
losophical Associations of that country. He recommended, 
also, in the second place, the establishment of a simultaneous 
record of the rise and fall of te great Canadian Lakes, through- 
out their whole extent. 

No one, I think, can rationally question the value of these 
8 tions. It is obvious that if this Association could be 
made the means of accomplishing such objects upon a system 
well considered and steadily carried out, they would be render- 
ing a service to the cause of science which could not fail to be 
highly appreciated, and they would be placing themselves in a 
most favourable light, not merely with our own Government 
and people, but with all friends of science on this continent 
and elsewhere. 

It may be objected that it is too early to engage in an attempt 
of this magnitude, for that our resources are inadequate to the 
undertaking. I confess my inability to dispose satisfactorily of 
this difficulty, because I have not a sufficient knowledge of 
what ought to be the details of an extensive system of this 
kind, to be able to count the cost. But it is clear that to 


count the cost, with the assistance of those who are able to 
estimate the difficulty, must be the first step; and I would 
with much diffidence suggest that it seems a reasonable mode 


of dealing with such a question, that we should first consider 


what would be the probable expense attending the proposed 
system of simultaneous observations (carried on in the first 
place throughout Upper Canada,) upon a scale as extensive ag 
would be desirable, both in regard to the number of stations, 
and the variety and minuteness of the observations to be 
recorded. Then having arrived at a safe opinion upon that 
point, the next step would be to determine how that expense, 
which no doubt would be large, could be brought within the 
compass of our means, by a reduction in the number of stations, 
or by limiting-the range of observations to be conducted at 
each point. 

One considerable charge, no doutt, would be for the instru- 


ments that would be required, because, to be of any value for ” 


such a purpose, they should be of the best construction; but I 
do not imagine that a serious difficulty would be found in 
meeting that charge. ’ 

The expense of arranging the observations when collected 
and returned, and of classifying and comparing them, and 
printing the results, would no doubt be rather formidable, but 
I take the greatest difficulty to be, the finding or providing a 
person capable of conducting such observations at each station 
which it might be desirable to establish, and more especially 
at some of those points remote from towns and settlements, 
where the observations that might be taken would possess a 
particular value, but where we could scarcely expect to find 
gentlemen residing who could be relied upon for conducting 
accurately observations which require some degree of leisure, 
minute and patient attention, and competent intelligence, 
and skill to use the instruments entrusted to them. 

Any difficulty of this kind, however, applies rather to the 
number and position of the points of observation to be main- 
tained, than to the practicability of establishing’ some system 
of the kind on a scale, which though confined as to extent, 
might still be eminently useful to the cause of Science, and 
supply valuable materials for confirming or disproving theories 
which in themselves are of great interest, and can only be 
established or refuted by such means. I take the liberty of 
suggesting that if something satisfactory in this way can be 
effacted by any exertion at all within our means, and with such 
public aid as we might hope to procure, it would be unwise to 
incur unnecessary delay. It is only from a series of observa- 
tions of each particular kind, conducted through a succession 
of years, that results can be obtained on which reliance can be 
placed. We should be impatient, therefore, to begin what can 
only produce fruits so gradually, and there is a particular rea- 
son against delay which appears to me to have much force in it. 


Among the speculations which interest men of science, we 
find it frequently discussed, what effect has been produced 
upon climate by the progress of cultivation in countries which 
originally were covered thickly with timber. Now we have 
at this moment large tracts in this Province, particularly in 
the north-western part of Upper Canada, in which the change 
from wilderness to cultivated fields is going on most rapidly— 
some in which it is but just commencing, and others in which 
it is not yet actually begun. In all portions of this immense 
tract, the process of clearing the land of its timber is certain to 
go on with speed; forthe advantages of Upper Canada as regards 
climate, fertility of soil, means of transportation, and proximity 
to markets are now at length known and understood, and popu- 
lation is pouring into the new townships with surprising rapid- 
ity. It is to be considered too, that our system of assessment 
laws ensures reports being annually made of the number of 
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acres of cleared land in each township,—thus affording the 
means of comparison, year by year, as to the quantity of land 
in cultivation, and its proportion to that which remains still in 
a state of nature,—and affording also through such comparison 
the means of judging what effect the clearing up of the country 
‘has upon the climate, as regards heat and moisture. It would 
seem to give occasion for regret, that such an opportunity of 
obtaining a knowledge of interesting facts of this description 
should be lost, for the results of observations taken under cir- 
cumstances so favourable, might materially tend to correct false 
impressions, and establish the truth upon points which have 
given rise to a great deal of speculation among philosophers. — 
For these reasons, among others of more weight, that might 
be mentioned, it does seem to deserve immediate and earnest 
consideration, whether progress cannot at once be made in 
acting upon the suggestions which I have referred to.* 
I will detain you, gentlemen, but a few moments longer, 
while I solicit your attention to some reflections which have 
naturally presented themselves in connection with the Institute. 


We have here an association formed for the advancement of 
Science, established by Royal Charter, and which the Govern- 
ment and Legislature have very early condescended to counte- 
nance and encourage by some very gracious marks of confi- 
dence and goodwill. The Province, I will venture to say, 
contains a very fair proportion, if not its due proportion, of 
men of cultivated minds, active intelligence, and of laudable 
enterprise and ambition. 


Can there then be any reason why the Canadian Institute 
may not be made to do for Canada whatever the spontaneous 
and united efforts of learned men have been able to do in other 
countries for the promotion of the Arts and Sciences? 

There is certainly nothing in our political system to fetter 
the mind—no barrier to mental improvement presented by any 
impediment physical or moral, but on the contrary, unusual 
encouragement from the certainty that the decisive, comprehen- 
sive, and well-sustained measures that have been taken for the 
general diffusion of education must soon have the effect of 
raising the standard of knowledge among the inhabitants of 
Canada much above the ordinary level in other countries. 


If a large expense were inseparable from the maintenance of 
such associations as this, still that consideration need not ope- 
rate more strongly as a discouragement in Canada than in other 
countries, for it would be no easy matter to point to any part of 
the world in which wealth is more rapidly accumulating, though 
undoubtedly, the proportion of individuals possessed of large 
wealth is less in Upper Canada, than in countries where com- 
merce and manufactures have flourished for a much longer 
period. But in truth large means are not required for our 
purpose. Nothing can be more simple and inexpensive than 
the system by which literary and scientific institutions of this 
nature proceed to accomplish whatever it is in their power to 
effect. 

A building suitable for the purpose is clearly indispensable : 
this calls for an expenditure which must be once incurred, and 
the earlier the better. But after that shall have been accom- 





* The suggestions referred to have undergone the consideration of 
the Committee of the Council, which very recently reported, but they 
thought it advisable, before recommending any special steps to be 
taken, that correct information should be procured of the working of a 
system, which has been in operation some years in the United States; 
but they had taken steps to procure such information, and were not 
prepared until it was received to recommend any definite course of 
action. 


avi iad 


OBSERVATIONS ON CONCHOLOGICAL RELICS OF THE INDIANS OF ©. W. 





155 


plished, although large means might no doubt be 

applied in promoting object# fairly within the range of su 
institutions, yet a large expenditure is by no means n 

for the attainment of its purposes to an extent that would be 
useful and satisfactory. 

There are contingent expences of an ordinary kind not to 
be avoided, for which a certain and ry provision should 
be made with as little delay as possible, for until this has been 
done on a reasonable scale, there can be neither comtort nor 
efficiency in the management of any such Association. But a 
very moderate sum will be sufficient for this are and for 
all beyond it, such as the gradual collection of , and what- 
ever is necessary for illustrating the different Sciences we may 
trust to the benefactions of liberal patrons, and the continued 
aid of the Legislature, which we may trust will not be with- 
held if the institution shall be found to be steadily advancing 
in the path of usefulness. 

As an instance of the manner in which this Association 
may be made to assist in serving — important interests, I 
refer to the late publication in a Supplement to the Canadian 
Journal of the several papers upon the improvement oe 
servation of the Harbour of Toronto, which were submitted by 
different gentlemen to the Harbour Commissioners, with dia- 
grams illustrating the subject—which subject I need not say 
is one of extreme interest not only to this rising city but also to 
a large surrounding country. 

And I may refer to the papers of Mr. Billings, a native of 
this Province, which have been spoken of so approvingly in 
the last report of the Council, as proof of the tendency which 
the Canadian Institute must have to stimulate and encourage 
those whose tastes happily lead them to prosecute with ardor 
such investigations. 

Théy have thus presented to them an ——— of sub- 
mitting conveniently the fruits of their observations for discus- 
sion and examination among men of similar intellectual habits 
and pursuits—who can estimate theit value and understand 
the difficulties which have been overcome—and they have in 
the Journal of the Institute a channel well adapted for con- 
veying the results of their researches to those quarters where 
they are most likely to receive attention. 

Whatever can assist materially to strengthen in the minds 
of Canadian youth an attachment to such studies, or to assist 
them in pursuing them, must be acknowledged to be important 
not merely as it tends to render them more valuable members 
of society, but as it makes them in themselves more happy, 
multiplying their sources of rational and innocent enjoyment, 
increasing their self-respect, and saving them from the dangers 
of idleness, and from the remorse which sooner or later must 
follow an ill-spent life. 





Observations Suggested by Specimens of a Class of Concholo- 
gical Relics of the Red Indian Tribes of Canada West. 

Read before the Canadian Institute by Danre. Wutson, LLD. ; 

Professor of History and English Literature, 
University College, Toronto. 

Among the numerous relies of the Indian tribes pertaining 
to the northern regions of this continent, there is one class, 
consisting of certain large species of the sea shells of the Gulf 
of Mexico and the West Indian Islands, and of articles of per- 
sonal ornament fashioned from these, which appear to present 


some special claims to attention. 
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Two of these tropical American shells, both of them 
specimens of the pyrula perversa, the native habitats of which 
are the Antilles, and the Bay of Campeachy, on the main land, 
have been recently prescnted to the Canadian Institute ; notas 
additions to our specimens of native conchology of the tropics, 
but as Indian relics pertaining to the great northern chain of 
fresh water lakes. The first of these, presented by Dr. 
Richardson at a meeting of the Institute in January last, was 
discovered on opening an Indian grave-mound, at Nottawasaga, 
on the Georgian Bay, and along with it a gorget made from 
the same kind of shell. The second example, presented by 
Sandford Fleming, Beg. was brought by him from the Fishing 
Islands, near Cape Hurd, on Lake Huron; while a third 
specimen now exhibited, the property of James Beaty, Esq., 
constituted one of the contents of a large sepulchral depository 
in the same Northern Lake district. It was found lying at the 
head of one of a group of Indian graves, along with a copper 
kettle, and other relics ; and the graves are reported to have 
contained additional specimens of the pyrula. 


About the year 1837, one of those extensive Indian Ossua- 
ries, which have furnished so many relics pertaining to the 
period of ancient Indian occupation of the Canadian clearings, 
was accidentally discovered in the township of Beverly, twelve 
miles from Dundas. Here an elevated ridge, running from 
north to south, was covered by an old growth of full-grown 
beech trees, standing somewhat widely apart; and across this, 
and consequently running from east to west, a series of deposits 
of human bones were exposed, ten or eleven of which were 
opened. They contained an immense number of bones, of 
both sexes and of all ages, promiscuously heaped together, and 
interspersed with many Indian relics, which furnished the 
chief temptation to their exploration. These depositories of 
human bones are referred to by Dr. Schoolzraft, as specially 
characteristic of the ancient period of occupancy of the Upper 
Lakes, and are described as consisting of “ sepulchral trenches 
or ossuaries, in which the bones of entire villages would seem 
to have been carefully deposited, after the bodies had been 
previously scaffolded or otherwise disposed of, till the fleshy 
— were entirely dissipated, and nothing left but the osteo- 
ogical frame.” In commenting on this Indian sepulchral 
rite, he further observes: “ A custom of this kind may be 
supposed to intervene, in the history of nations, between that of 
burning the body,—which is still practised, we are told, among 
the Tacullies of British Oregon, or New Caledonia,—and that 
of immediate interment, which is so generally practised.”* On 
enquiring, however, of Mr. Paul Kane, whose practical know- 
of Indian rites and customs is so extensive, he informs 

me that in the above remarks this American ethnologist con- 
founds the customs and sepulchral rites of two entirely distinct 
classes of the Indian tribes of North America. Among the 
Chippeways, the Pottowatamays, the Menamonies, the Ottawas, 
and the Indians of the Six Nations, the practice prevailed of 
interring their dead in large sepulehral depositories, into 
which the bones were promiseuously gathered, after the final 
honours and sacrifices had been offered to the deceased. This 
custom fully accounts for the large Ossuaries brought to light 
within the original localities of these tribes. The other practice 
of depositing the corpse on a scaffold or raised platform above 
ground, constitutes the entirely distinct and final sepulchral 
rite of other tribes lying to the north and west of the former, 
including the Chinouks, Kliketats, Coulitz, and all the Indians 





* History, Condition, and Prospects of Indians of the United 
States,” vol, 1, pp. 68, 102. 
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of the Columbia River. The most common and characteristie 

elevated bier of these western tribes is the canoe, raised on 

poles, and decorated with relics pertaining to the deceased; 

and with the offerings of his friends. These Indian biers are 

invariably erected on an isolated rock or island, inaccessible to , 
beasts of prey, and are regarded as the final resting-places of 
the dead.* With reference to the ossuaries of the eastern 

tribes, such as those now more especially referred to, discovered 

at Beverly, it may be noted that they indicate a permanent 

location of the tribe, and may afford some clue to the duration 

of their occupation of the region of country where such are 

brought to light. 

One of the depositories of bones opened at Beverly, and 
carefully explored, was found to measure forty feet in length, 
with a breadth of eight feet ; and throughout this entire area it 
consisted, to a depth of six feet, of a solid mass of human crania 
and bones. 


Along with numerous specimens of clay pipes, beads, amu- 
lets of red pipe-stone, copper bracelets, and personal ornaments 
of different kinds, obtained from the Beverly ossuaries, there 
were found various shell-beads, a worked gorget made from a 
large sea-shell, with the original nacre of red not entirely gone, 
and two entire specimens of the large tropical sea-shells already 
referred to. One of these furnishes another specimen of the 
pyrula perversa,and the other is described as the pyrula spirata, 
a shell, if I mistake not, peculiar to the western coasts of 
Central and South America. The shell beads, it may be added, ” 
appear to be of precisely the same kind as some described in 
the transactions of the American Ethnological Society, (Vol. 
1, 1835) which were discovered far south, in the Grave creek 
mound, Virginia. 

The interest which pertains to these conchological Indian 
relics, manifestly depends on the fact of our thus discovering 
along the shores of our great inland chain of fresh-water lakes 
specimens of the large tropical sea-shells of the Atlantic and 
Pacific Coasts of Central America, and of the West Indian Isles. 
The attractions offered by this and other allied species of the 
large and beautiful tropical shells are sufficiently apparent, and 
are by no means limited to the untutored tastes of the Red 
Indian, nor to the products of the Mexican coasts. 


The Pyrum, and others of the large and beautiful shells of the 
Kast Indian seas, of the species T'urbinella, are highly prized by 
the natives of the neighbouring districts ; and this is especially 
the case with a sinistrorsal variety which inhabits the coasts of. 
Tranquebar and Ceylon, and is made use of by the Cingalese 
in some of their most sacred rites. The greater number of the 
genus Pyrula, are dextrorsal, or rise in a spiral line from 
right to left, so as to present the mouth on the right side when 
held with the elongated canal or tube downward. Such is not 
the case, however, with the two species referred to as belonging 
to this continent, and hence apparently the origin of the name 
given to the more abundant of these, the Pyrula Perversa. 


In the East Indian Seas, however, examples of sinistrorsal 
monstrosities of the native species are occasionally met with, 
and are highly prized. Such reversed shells of the species 
Turbinella, are held in special veneration in China, where 
great prices are given for them. They are kept in the pagodas 
by the priests, and are not only employed by them on certain 





* Mr. Paul Kane exhibited at the meeting an oil painting executed 
by him from sketches taken on the Coulitz River, of a group of the 
canoe biers of the Coulitz Indians, among whom he resided for some 
time. 
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oceasions as the sacred vessels from which they administer 
medicine to the sick ; but it is in one of these sinistrorsal 
turbinella that the consecrated oil is kept, with which the 
emperor isanointed at his coronation. 


It is probably in reference to this custom that Meuschen, 
who considered what is now recognised as the full-grown shell 
a different variety from the smaller one—called by him the 
Murex Pyrum—gave ‘to it the name of Murex Sacrijicator.* 

These shells are often curiously ornamented with elaborate 
carvings, fine specimens of which are preserved in the British 
Museum. In the Synopsis of the Zoological Galleries in that 
Museum, it is remarked, “The Turbinella from their form 
have been called turnip shells. These are often used as oil 
vessels in the Indian temples, and for this purpose are carved 
and otherwise ornamented, as may be seen by some in the 
collection. When reversed, they are much sought for by the 
Ceylonese, and highly valued ; one of these reversed shells is 
in this collection. They are said to sell for a very large price 
in Ceylon and China.” 


In the great basin of Lake Superior, and in the higher 
latitudes beyond—the regions occupied by the Algonquin 
Indians—the traces of older occupation are, with one excep- 
tion, few and slight. Dr. Schoolcraft remarks of this region :— 
“ There are no artificial mounds, embankments, or barrows, to 
denote that the country had been anciently inhabited. 

It is something to affirm that the mound-builders, whose works 
have filled the West with wonder, had never extended their 
sway here. Thé country appears never to have been fought 
for, in ancient times, by a semi-civilized, or even pseudo- 
barbaric race. There are but few darts or spear heads. I 
have not traced remains of the incipient art of pottery, known 
to the Algonquin and other American stocks, beyond the 
Straits of Saint Mary, which connect Lakes Huron and Supe- 
rior; and am inclined to believe that they do not extend in 
that longitude beyond the latitude. of 36° 30’. There is a 
fresh magnificence in the ample area of Lake Superior, which 
appears to gainsay the former existence, and exercise by man, of 
any laws of mechanical or industrial power, beyond the canoe- 
frame and the war-club. And its storm-beaten and castellated 
rocks, however, imposing, give no proofs that the dust of 
human antiquity, in its artificial phases, has ever rested on 


It 1s in this region that the great mineral treasures are found 
which attracted the attention of the native Indians long before 


* the discovery of this continent by Columbus or Cabot, and in 


that prehistoric period of America furnished the chief element 
of traffic, and the consequent source of intercourse between the 
north and south. I have referred in a former communication* 
to the working of the copper by the Indians of Lake Superior, 
without any skill in the metallurgic arts, and indeed without 
any precise distinction between the copper which they mecha- 
nically separated from its native matrix, and the unmalleable 
stone or flint out of which they were ordinarily accustomed to 
fashion their spear and arrow heads. This metal, Dr. School- 
craft remarks, “was employed by the Indians in making 
various ornaments, implements, and instruments. It was used 
by them for arm and wrist-bands, pyramidal tubes, or dress 
ornaments, chisels and axe#; in all cases, however, having been 
wrought out exclusively by mere hammering, and brought to 
its required shapes without the use of the crucible or the art of 





* Dillwyn’s Descriptive Catalogue of Recent Shells, p. 569. 
* Canadian Journal, vol. ii., p. 214. 


OBSERVATIONS ON CONCHOLOGICAL RELICS OF THE RED INDIANS OF C. W. 157 


soldering. Such is the state of the manufactured article, as 
found in the gigantic grave creek mound, and in the smaller 
mounds of the Scioto Valley, and wherever it has been scat- 
tered, in early days, through the medium of the ancient Indian 
exchanges. in every view which hasbeen taken of the subject, 
the area of the basin of Lake Superior must be regarded as the 
chief point of this intermediate traffic in native copper. In 
exchange for it, and for the brown pipe stone of the Chippewa 
River of the Upper Mississippi, and the blood-red pipe-stone of 
the Coteau des Prairies west of the St. Peters, they received 
certain admired species of sea-shells of the Floridian Coasts 
and West Indies, as well as some of the more elaborately and 
well-sculptured pipes of compact carbonate of lime, grauwacke, 
clay slate, and -serpentines, of which admirable specimehs, in 
large quantities, have been found by researches made in the 
sacrificial mounds of the Ohio Valley, and in the ossuaries of 
the Lakes. The makers of these may also be supposed to have 
spread more northwardly the various ornamented and artistic 
burnt-clay pipes of ancient forms and ornaments, and the ovate 
and ye beads, heart-shaped pendants and ornamented gor- 
gets, made from the conch, which have received the false name of 
ivory, or fine bone and horn. The direction of this native 
exchange of articles appears to have taken a strong current 
down the line of the great lakes, through Lake Erie and 
Ontario, along the shores of the States of Ohio and New York, 
and into the Canadas. Specimens of the blood-red pipe-stone, 
wrought as a neck ornament, and of the conch bead pendants 
and gorgets, &c., occur in the aneient Indian burial grounds, 
as far east as Onondaga and Oswego, in New York, and in the 
high country about Beverly, and the sources of the several 
small streams which pour their waters into Burlington Bay, on 
the north shores of Lake Ontario.”’* 

In view of this ancient traffic between the north and south, 
the conchological relics now referred to are of peculiar value. 
Whatever doubt may be thrown on the derivation of the 
specimens of ancient native manufacture, or of the copper 
found in sepulchral and other deposits in the Southern States, 
and in Central America, no question can be made as to the 
tropical and marine origin of the large shells now exhibited, 
and brought from the inland districts, lying between the 
Ontario and Huron Lakes, or the still remoter shores and 
islands of Georgian Bay, at a distance of not less than two 
thousand miles from the shores of Yucatan, on the main land, 
where the pyrula perversa is found in its native locality 


It is obvious from the large and cumbrous size of the 
American pyrule, that they must have possessed some very 
peculiar value or sacredness in the estimation of the Indian 
tribes of the northern regions, to encourage their transport from 
so great a distance, through regions beset by so ae impedi- 
ments to direct traffic. Their transport to the Canadian Lake 
regions appears to have been practised from a very remote 
period. Dr. Schoolcraft deseribes specimens of the pyrula 
perversa obtained by him in these regions in an entire state, 
among traces of Indian arts and customs, “deemed to be 
relics of the Ante-Cabotian period ;” and from the circumstance 
of their discovery in sepulchral mounds, and laid at the head 
of the buried chief, with his copper kettle and other peculiarly 

rized relics, the pyruda of this continent would appear to have 
ie held in no less veneration by the natives of America, than 
the Asiatic species now are by the native Cingalese, or the 
more civilized and cultivated priests of China. The examples 
found are generally more or less marked or ornamented. e 





* History, &c., of Indian Tribes,” vol. i., p. 67, 68, 
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shell now exhibited from Nottawasaga has the upper whorls 
removed, so as to expose the internal canal. Five lines, or 
notches, are cut on the inner face of the canal, and it is perfo- 
rated on the opposite edge, showing in all probability where 
the wampum, scalp-lock, or other special decoration of its 
owner was attached. It also exhibits abundant traces of its 
long and frequent use. The surface is smooth and polished, 
as if by constant handling, except where it is worn off, or 
decayed, so as to expose the rough inner laminz of the shell : 
and all the natural prominences are worn nearly flat by frequent 
attrition. We shall not probably greatly err in assuming the 
pyrule thus venerated by the ancient Indians of Canada West, 
to have closely corresponded to the Conopas, or rude Penates 
of thé Peruvians, as described by Rivero and Von Tschudi. 
Any singular or rare object in nature or art seems to have 
sufficed for one of these Peruvian minor deities, amulets, or 
charms. “Every small stone or piece of wood of singular 
form was worshipped as a conopa. These private deities were 
buried with their owners, and generally hung to the neck of 
the dead.”* The choice of natural objects for their singularity 
of form is thus seen to present the same psychological charac- 
teristic which leads to the Chinese veneration for the sinis- 
trorsal turbinella. 


Trifling as such relics of Indian superstition, or of the rude 
traffic of barbarous tribes, may appear, they are not without 
some value to us, both in regard to the light they throw on the 
ancient history of this continent, and also, perhaps, in respect 
to some of the forms in whith the progressive civilization of 
its new occupants. may be modified by the same physical causes 
which largely controlled the ancient intercourse between north 
and south, and between west and east. 


In no respect is this continent, to which these Indian relics 
pertain, more directly diverse from that of Europe than in its 
broadly-marked physical characteristics. The greatest diameter 
of Europe is from east to west, so that its chief area of occupa- 
tion is embraced within a nearly similar range of temperature. 
Yet along with this climatological homogeneity, its surface is 
broken up by mountain ranges, and its coasts indented by bays, 
estuaries, and land-locked seas, by means of which its various 
populations are even now isolated as by clearly defined natural 
lines of demarcation. Altogether different is it with this 
continent, where the great levels are so little broken, that not 
only the boundaries of properties and townships, but even of 
states, provinces, and Cominions, are drawn without reference 
to any natural features oi the country, excepting in the cases 
of the great lakes, the St. Lawrence, the Rio Grande, and very 
partially in that of the Mississippi. We have to note, more- 
over, that the most important navigable river of Europe flows 
from east to west, in one parallel of latitude, and through a 
population in all ages rendered somewhat homogeneous by 
influences of climate and all external circumstances: but the 
Mississippi and the Missouri flow together through 20° of 
latitude, with all the varieties of climate still further increased 
on a continent which extends its widest area within the arctic 
circle, and where consequently the curves of equal temperature, 
in the isothermal lines drawn across the two continents, 
approach as much towards the equator in the meridian of 
Canada as they recede from it in that of the west of Europe, 
while under the tropics the isothermal lines are everywhere 
parallel to the equator. 


Looking back into the most ancient history of Europe, we 





* «Pernvian Antiquities,” translated by F. L. Hawks, D.D., p. 172. 





find that that continent also had its northern mineral treasures ; 
its tin, pertaining to the Kassiterides, or British Islands, and 
its amber, found then as now in most abundance on the shores 
of the Baltic. But it was by maritime intercourse, through the 
agency of the Phoenician merchantmen of Asia, that the north 
of Europe exchanged its mineral treasures for the coveted pos- 
sessions of regions lying towards the tropics. Heredotus, in 
the earliest known reference to the British Isles as the source 
of tin, refers to them only to declare his total ignorance of them ; 
and in noticing the rumour that amber is brought from the 
northern sea in which they lie, he says :—“I am not able, 
though paying much attention to the subject, to hear of any 
one that has been an eye witness that a sea exists on that side 
of Europe.” Nor did this singular isolation, so peculiarly 
characteristic of Europe, disappear even in the later ages of 
Roman rule. Dr. Arnold, in contrasting our knowledge of the 
globe with the ignorance of earlier ages, remarks :—‘The 
Roman colonies along the Rhine and the Danube looked out 
on the country beyond those rivers as we look up at the stars, 
and actually see with our eyes worlds of which we know 
nothing.” 


The class of Indian relics to which I have drawn attention, 
when taken into consideration with the copper weapons, imple- 
ments, and ornaments of Southern grave mounds, appear to 
throw a light on the past history of this continent in its ante- 
historic ages, and to show it then as now, as clearly distinct in 
political as in physical characteristics from ancient or modern 
Europe. Europe never could be for any length of time the 
area for a nomadic population. In America, with its great 
unbroken levels, even the home-loving Anglo-Saxon becomes 
migratory, and seems to lose in a degree his old characteristic of 
local attachment. In Europe the diverse ethnological elements 
are still kept apart by its physical features: the Iberian of 
Ante-Christian centuries surviving in the Pyrenees, and the 
Gaul and Briton of the first century finding still their repre- 
sentatives on the coasts of Brittany, and in the mountains of 
Wales. But on this continent a homogeneous aboriginal popu- 
lation appears to have occupied nearly its entire area; and now 
that its ancient tribes are being displaced by the colonists that 
Spain, England and Ireland, Poland, Hungary, France and 
Germany, pour unceasingly on its shores, the distinctions of 
Iberian, German, Celt and Saxon, which have survived there 
for well nigh two thousand years, appear to vanish almost with 
the generation that sets foot on this continent. When we 
consider how largely all European history has been affected by 


the peninsular character of Greece and Italy, and by the insular” 


character of Britain ; as well as, in a secondary degree, by the 
similar isolation of Spain, France, Denmark, and the Scandi- 
navian peninsula, we cannot fail to perceive in this a key to 
some of the contrasting elements of fusion already noticeable 
throughout this continent. : 


It is obvious that a very different. future awaits America 
irom that which fills the ample page of history in relation to 
Europe. The wars of Marlborough and Wellington, in so far 
as they constituted practical protests against the dismember- 
ment of Europe’s old nationalities, were assertions of the 
eternal laws written by the finger of God on the whole physical 
aspect of the continent; and it is in the assertion ofa like 
great principle that England has now once more unsheathed 
her sword. But on this continent, our own Canadian frontier 


is, if not the only one, at least one of the very few clearly 
defined lines, whereby nature has recorded her enduring 
Southward and Westward, the 


protest against anneration. 
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Anglo-Saxon may still wander, as the old nomade Indian did, 
when his frail barque bore down the Mississippi the metallic 
eeu of our most northern lake shores; and by the same 
ighway the prized products of tropical seas were transferred 
to the regions of our great inland lakes. One opposing element 
alone interferes with the apparent adaptation of this continent 
for one vast empire or republic of the future, and that is the 
climalotogical variations consequent on the very element of 
essential difference between America and Europe: its extreme 
diameter extending from North to South. The variations of 
temperature implied in this, are, as has been noticed above, 
still further increased by the conformation of the continent ; 
and in accordance with this we already see nature asserting the 
influence of her immutable laws ; and while she still facilitates 
the interchange of the products of the North and South, as in 
those old times of Indian traffic to which the relics now 
brought under notice belong, every year seems to increase 
wing characteristics which so clearly separate the planter 
of the Southern States from the Anglo-Saxon settlers on the 
northern area of this continent. 












On the Effect of Pressure on the Temperature of Fusion of 
Different Substances. 
By Mr. Horxrys.* : 

The author began by stating that it was most fortunate for 
the success of his researches that, in the very commencement 
of them he had applied to Mr. W. Fairbairn, who had, with the 
utmost enthusiasm, entered into his views, and aided him to 
the utmost extent of the incomparable facilities afforded by his 
celebrated establishment. Mr. Hopkins then gave a short de- 
scription of the apparatus which he had used, and the successive 
steps by which failures in some contrivances had led him to 
that which were ultimately found to answer. In particular how, 
from the enormous pressures to which the substances were sub- 
; jected, they found it impossible to use glass to see what was 
going on within the cylinders in which the substance to be ex- 
perimented upon was inclosed ; which difficulty had been got 
over by causing an iron ball to reston the top ofthe substance 
within the cylinder; while its presence deflected a small mag- 
netic needle outside, but the instant the melting of the sub- 
stance inside permits the ball to fall, the magnetic needle return- 
ing to its position indicated the fact. The use of this needle made 
it necessary to make the cylinder of brass; and Mr. Hopkins 
stated that with the first cylinder they used,’they were surprised 
‘to find when enormous pressures were laid on that the liquid 
within wasted ; the cause of this they long sought to discover 
in vain, until at length they found that it was escaping through 
, the very pores of the metal in thousands upon thousands of jets 
so minute as to be almost imperceptible. This they remedied 
by greater care in the casting of the cylinder, and hammering 
it well on the outside. The method of laying on the pressure 
was by a piston well packed and forced down by a lever. This 
they adopted as the simplest means of getting a numerical 
estimate of the actual compressing force.—Mr. Hopkins then 
described the method by which the friction has been t praeth ore 
which opposed the motion of the piston, and so diminished 
| the pressure by so much. This was done by noting the weight 
required to drive the piston in a certain small distance ; this, 
less by the friction, was equal to the compressing force; then 
noting the weight which allowed the piston to return exactly to 
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its first position ; this together with the friction, was equal to 
the rye more force ; but as these two compressing forees are 
equal, the friction is equal to half the difference of the two 
weights used, and is then a matter of very simple calculation. 
Mr. Hopkins then gave the results of the experiments, of which 
the following are the most important :— 





Substances experi- Pressure in lbs. to emperature Fahrenheit 








mented upon. the Square Inch. at which it liquefied. 
Spermacetti............ 0 | 7,790 1,880 124° | 140° | 176-5° 
OE sav cnocerone cis dieete 0 7,790 | 11, 148-5} 166°5 | 176-5 
OT 0 7,790 | 11,880) 225 | 2755 | 285 
Stearine .......0.000| 9 7,790 | 11,880) 158 | 155 165 

















Of course when the weight 0 was on the piston, the substance 
was under atmospheric pressure, or about 15ib to the square 
inch; and the pressure of 7,790Ib per square inch was just that 
at which the Britannia Bridge had been raised. Mr. Hopkins 
had also tried the metallic alloys which fuse at low temperatures, 
but had not detected any elevation of fusing temperature re- 
quired by increasing the pressure; but these experiments re- 
quired to be repeated and confirmed before they could be relied 


upon. 





Nouvelles Experiences sur le Mouvement de la Terre au 
Moyen du Gyroscope. 


By M. Fovcavuir.* 


The author spoke in French, but very distinctly, and the 
apparatus was so,simple, beautiful, and exquisitely constructed, 
that the experiments all sueceeded to a miracle, and fully inter- 
preted the author’s meaning as he proceeded. The gyroscope 
is a massive ring of brass connected with a steel axis by a thinner 
plate of the same metal, all turned beautifully smooth, and most 
accurately centred and balanced; in other words, the axis 
caused to pass accurately through the centre of gravity, and to 
stand truly perpendicular to the plane of rotation of the entire 
mass. On this axis was a small but stout pinion, which served 
when the instrument was placed firmly on a small frame, con- 
taining a train of stout clock-work, turned by a handle like a 
jack, to give it an exceedingly rapid rotatory motion on its axis. 
But to this clock-work frame it could be attached or detached 
from it instantly. This revolving mass was only about three 
inches wide, and four of them were mounted in frames a little 
differently. The first was mounted in a ring, attached to a 
hollow sheath, which only permitted the axle and the pinion to 
appear on the outside, so that it could be laid hold of, or gras 
firmly in the hand, if the pinion were not touched, while the 
mass inside was rapidly revolving without disturbing that mo- 
tion. By this modification of the gyroscope, the author afforded 
to the audience a sensible proof of the determination with 
which a revolving mass endeavours to maintain its own axis of 
permanent stable rotation, for upon setting itinto rapid rotatory 
motion, and handing it round the room, each person that held 
it found himself forcibly resisted in any attempt to turn it round 
either in his fingers, to the right hand or left, or up or down, or 
in his hands if he swung it round. So that the idea was irre- 
sistibly suggested to the mind, that there was something living 
within which had a will of its own, and which always opposed 
your will to change its position. The second modification pre- 





: * British Association for the Advancement of Science, 1854.— 
Atheneum. 
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sented the mass suspended in a stout ring, which was furnished 
with projecting axles, like the ring of the gymbal. These axles 
could be placed in a small frame of wood, bushed with brass. 
This small frame, when placed on a piece of smooth board, could 
_be turned freely round by turning the piece of board on which 
it rested as long as the gyroscope was not revolving, friction 
being sufficient to cause the one to turn with the other; but 
when the gyroscope was set rapidly revolving, in vain you at- 
tempted to turn the frame, by turning the ) ne on which it 
rested, so determinately did it endeavour to mairtain its own 
plane of rotation, as quite to overpower the fricticn. In the 
third modification of the gyroscope, it was suspended in gymbals, 
so exquisitely constructed that .both the gyroscope proper and 
the supporting gymbals were accurately balanced, so as to rest 
freely when placed in any position in relation to the earth. By 
this the author showed most strikingly the effect of any attempt 
to communicate revolving motion round any other axis to a 
mass already revolving, for, on placing the gymbals in a frame 
ot wood while the gyroscope was not revolving, it remained 
quite steady ; but, when thrown into rapid revolving motion, 
the slightest attempt to turn the frame round to the right or to 
the left was instantly followed by the entire gyroscope turning 
round in the gymbals, so as to bring its axis to coincide with 
the new axis you endeavoured to give it, with a life-like preci- 
sion, and always so as to make its own direction of revolution 
be the same as that of the slightest turn you impart to it. 
Having thus demonstrated the necessary effect of combining one 
rotatory motion with another, he then proceeded to demon- 
strate palpably that the earth’s revolving motion affected the 
gyroscope in precisely a similar way. Having, by the screw 
adjustments, brought the gyroscope, in gymbals, to a very exact 
balance, it remained fixed in any position when not revolving. 
But rapid rotatory motion having been communicated to the 
ope mass as soon as the gymbal supports are placed on 

the stand, you see the entire apparatus, slowly at first, but 
at length more rapidly, turn itself round, nor ever settle until 
the axis, on which the gyroscope is revolving, arranges itself 
parallel to the terrestrial axis, in such a sense as to make the 
direction of the revolving gyroscope be the same as that of the 
whole earth. He next showed that the determination with 
which it did this was sufficient to control the entire weight of 
the instrument, though that amounted to several pounds, for, 
taking the ring gyroscope, from the side of the ring of which a 
small steel wire projected, ending in a hook, the wire coinciding 
with the prolongation of the axis of the cope: of course, 
when not made to revolve, the hook, if placed in a little agate 
cup at the top of a stand, would permit the instrument by its 
weight, to fall instantly, as soon as the support of the hand was 
taken from it. But, upon imparting to it rapid rotatory motion, 
it stood up even beyond the horizontal position, so as to bring 
its axis of rotation nearly to the same inclination to the horizon 
as the axis of the earth, while the whole acquired a slow 
rotatory motion round the point of the hook; and so steady 
was its equilibrium while moving thus, that a string being 
under the hook and both ends brought together in the 

d, the whole may be lifted by the cord off the stand and 
carried revolving steadily about the room. Next, to show the 
motion of the earth sensibly, he placed the gymbal gyroscope 
suspended freely by a fine silk fibre in a stand with the lower 
steel point of its ape resting in an agate cup; along light 
pointer projecting from the ring carried a pointed card which 
passed over a graduated card arch of a phat ig placed concentri- 
cally with the gyroscope; upon imparting rapid rotatory motion 
to the gyroscope the index was seen as the earth moved to 
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point out the relative motion of the plane of rotatum exactly in 
the same way: the law of the motion being also the same as that 
of the well-known pendulum experiment. Lastly, he set the 
ring gyroscope in motion, and by placing a small pointed piece 
of brass at the end of the axle on the ring, the instrument 
went immediately through all the evolutions of a boy’s top 
on the floor, humming meanwhile loudly also. 





On Arctic and Antarctic Currents, and their Connexion with 
the Fate of Sir John Franklin. 
By Mr. A, G. Finpuay. * 

Allusion was made to a former paper, read to the Association 
at Hull last year, describing the currents of the Atlantic and 
Pacific Oceans, in the latter of which it was thought some new 
features were described. It was shown that a great similarity 
existed in the movements of the two oceans,—a system of 
westerly drifts between the tropics, which on arriving at the 
western side of each ocean turned north and south from the 
equator on each side of it, and re-curving when beyond lat. 30° 
N. and §., they passed to eastward, and re-entering their course 
on the eastern sides, they formed a complete circulatory system. 
In the present paper it was shown how the Polar regions were 
connected with these movements, and how tropical warmth 
reached the poles, and the cooling effects of the extreme 
climates were brought into more temperate zones. The nature 
of the enormous magnitude of the antarctic ices, which offer a 
anagy contrast to those of the North Pole, was explained.— 

‘rom the southern part of the southern connecting current, 
which encircles the southern part of the globe between lat. 40° 
and 50° S., a system of 8.E. drifts is found, impelled by the 
prevailing N.W. winds. These drifts, as foundgby Capts. Sir 
J. Ross, Durville, Wilkes, Ballery, and others, run at a rate 
between ten and twenty-five miles per day towards the vast icy 
barrier whose limits, as far as known was explained. This enor- 
mous collection around the South Pole is purely the result of 
atmospheric deposition, and is remarkable as lying to the south 
of the greatest area of ocean water on the earth’s surface, 
and over which the winds pass towards it; but from the fact. 
of all countries in south latitude having arid climates, and 
those in the north the reverse, this was another evidence that 
the evaporation of the northern hemisphere is deposited in 
the south, and vice versa. One fact analogous to those 
observed in the North Atlantic Ocean,—of dust once supposed 
to be volcanic, but proved to be microscopic Crustacea,—was 
cited as occurring near to the antarctic circle, and also adding 
a confirmation of the theory of the atmospheric circulation. 
The face of the icy barrier, consisting of cliffs elevated from 
150 to 210 feet above the sea level, perfectly wall-faced, and 
extending continuously for hundreds of miles, was an evidence 
that ocean currents did not penetrate that circle, which we only 
know from its external edge. These table-topped barriers were 
the result of surface deposition, and, being above 1,000 feet 
thick, were of sufficient solidity to be protruded bodily down- 
wards from the interior lands, which might consist of moun- 
tains of solid ice of sufficient inclination seawards to allow the 
set of the stratified upper portions to glide downwards, bearing 
on their under surfaces immense quantities of earth and de- 
tached rocks, The floating ice met with in such large quan- 
tities is the result of the breaking up of the detached table- 
topped crags, and from the face of the cliffs, and not on the 
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surface of the sea, which maintained a comparatively high 
temperature. This high temperature was brought by the S.K. 
current previously alluded to as setting from the southern por- 
tions of the south connecting current, and the rates and dura- 
tion of which were inferred from the examples cited at from ten 
to twenty-five miles per day. Arriving at the face of the icy 
barrier this current was lost, close under it there being but 
little movement felt ; what there was being a drift to the west- 
ward,—a circumstance similar to what has been related north 
of Siberia. On the surface, then, no outlet is appreciable for 
the waters, but the drifting of the immense tabular bergs, im- 
mersed 800 feet, and rising 200 feet out of the water, was a 
proof of a northern or rather a north-easterly set, which by 
different-observations was considered to move from twelve to 
eighteen miles per day when free from the barrier. The zone 
of equal temperature of the ocean, 39°-5, .was observed by 
Capt. Sir James Ross to encircle the South Pole in a mean 
latitude of 56° 26’ S. On this circle the temperature was the 
same from the surface to the bottom, and was connected with 
these surface and subsurface currents moving in opposing 
directions. The icebergs and drift ice being thus transported 
into more temperate climates disappear, and the north-east drift 
adds its share to the eastward currents, which strike the 
western shores of Patagonia, and then turning northward form 
the Peruvian current, and against the west coast of Africa 
forming the cool south African current. In this manner the 
frigid influences of the antarctic climate were attempered, and 
brought into connexion with the other portions of the great 
world of waters, and illustrated that mighty system of ocean 
circulation everywhere evident in its effects on climate and the 
subject of meteorology in general. In the North Polar Sea 
a very different order of things exists: in many points a per- 
fect contrast to those just described ; but, as the subject was 
more familiar, it was not so largely entered into, the chief 
features only being selected. The fact of the Arctic Basin 
not being a sea of perpetual ice (or one solid mass of ice) was 
an evidence that it was pervious to the influences of more 
temperate climates; and that there being no old ice was a 
proof that means were at work for renewing it and dissipating 
the surplus of what the short summer does not dissolve. The 
current through Behring Strait,—an offset of that which the 
‘author first described, in 1851, as the Japanese current, similar 
in the Pacific to the Gulf Stream in the Atlantic,—was shown 
to be an unimportant northerly set through the narrow strait, 
and, therefore, was quite inadequate to produce any marked 
effect on the polar ices. The main body of warm water passed 
between Greenland, or rather Iceland, and Norway, and was 
an offset to the north-east of a portion of the Gulf Stream. 
The mode of this drift was oiplainsd by a diagram of' the 
winds in lat. 474° north, long. 324° west, derived from Com- 
mander Maury’s observations, but which showed some imper- 
fections in the recording or arrangement. In this the great 
prevalence of the south-west over the north-east winds was 
clearly seen; and to this was owing the drift, which renders 
England and Iceland habitable, and enters the Arctic Basin, 
as has been described. The course of this stream was then 
traced step by step, eastward, till it eme into Baffin’s Bay 
or north of Greenland, between it and Spitzbergen, whence, 
segs southwards, it joined the southerly set down Baffin’s 
y, across the banks of Newfoundland, transporting the 
deeply immersed bergs into the warm waters of the superficial 
Gulf Stream, and then, turning to the south-west, between the 
Gulf Stream and the coast, it was last at Cape Hatteras. In 
the north, then, as well as in the south, the circulatory system 
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is apparent, and then each portion of¢he waters of the ocean 
visits, by turns, every portion of the earth. The fate of Sir 
John Franklin was next brought forward as a collateral sub- 
ject. Mr. Findlay held that the statement, that two deserted 
and dismantled ships, seen on the ice on the north edge of the 
Newfoundland Banks on April 20, 1851, was quite possible, 
and that if true, of which he had no doubt, they were the 
unfortunate Erebus and Terror. The perfect consistency of 
the story as related by the different parties, and the improba- 
bility of any whaling ships remaining perfect for many years, 
led to the conclusion that they could be no other. Similar 
instances, as related by Dr. Scoresby, the parent of Arctic 
meteorology, of the drift of Sir James Ross, and of the Grin- 
nell Expedition, might all be taken as evidences of the possi- 
bility of the statement. It was, therefore, believed that 
Franklin’s track might be followed up the Wellington Channel 
from 1846 for one or two seasons; that, reper to the 
west or north-west, perhaps for 500 miles each step, he either 
got fixed in the main pack or else in some enclosed bay, like 
that of Capt. M’Clure as at present, and then deserting his 
ships, has not been able to reach any point where rescue was 
at hand ; and that the ships, obeying the universal law, that 
all floating bodies within the Polar Basin must come out, 
drifted by the ocean currents either through Smith’s Sound, 
found clear by Capt. Inglefield in the succeeding spring, or 
round Greenland, and down between it and Iceland, reached, 
without any great chances of demolition, the spot where they 
were stated to have been seen. There is no difficulty in 
allowing all this, and in finding perfectly analogous cases ; 
but the main point, the ultimate end of the unfortunate Ex 
dition, it was thought, would ever remain shrouded in the 
most painful mystery, as the search had only just begun in 
the right direction, and the last ray of hope would be extin- 
guished if the present Expeditions return without bringing any 
intelligence. 





Mean Meteorological Results at Toronto durizig the 
Year 1854. 





Read before the Canadian Institute, Saturday, 20th January, 1855, by 
J. B. Cuerriman, M.A. 

The mean temperature of the year 1854 has been above the * 
average of 14 years by 0°-87, due chiefly to excess of heat 
in July and October, but reduced by a fall in December ; 
the months form May to November were above their average 
temperatures ; the rest, with the exception of March, beiow. 

The year is the hottest on record, with the exception of 1846. 


The hottest month was July, and the coldest February, 
which is in accordance with the normal march of the tempera- 
ture; the climatic difference is 51°-4, which is 7°-9 above the 
average. 

July was the hottest month ever recorded, being 5°-7 above 
its average temperature, and no less than 8°-6 above the next 
inferior, which was July 1850. 


The hottest day was July 3d (81°83), and the coldest Janu- 
ary 28th (1°6), the difference between these being 797. 


Thr greatest daily range occurred on July 4th, amounting 
to 44°-6, and the ee - the whole year is 110°-0, between 
99°-2 on the afternoon of August 24th, and —10°-8 on the 
morning of February 3d, the former being by 4°-9 the highest 
temperature ever recorded. 
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The deviations at particular times from the normal march of 
the temperature, as given by Col. Sabine from 12 years’ ob- 
servations, have been extremely numerous and excessive, there 
being no less than 46 instances where the temperature, at the 
hour of observation, deviated from the normal by more than 
twenty degrees ; of these the greatest number (39) were in 
defect, and occurred mainly in January and December. The 
most extreme were at 10 p.m, December 19th, 31°-6 below, 
and at 2 p.m., August 24th, 25.°-7 above. 


Among periods of days remarkable for continued deviation, 
are the following :-— 


From January 23d to 25th, inclusive, mean deviation —16°-7 
February 2d to Gth.............ccsceeseeeeeeeeesees —15°-4 
March 13th to 16th............-.ccceeeeeeees ceeees +13°1 

RE Wo BOD... .iesisece ce csccssecsccccvsesess —15°-4 
September 5th to Gth............00-ccceseeeeeceeeee +16°-2 
December 4th to 8th..............s:ccecceseceeeeees —13°-5 

of BBA: 00-B84 ou. .cccccrcesrcvesccsvereeee —20°-6 


On the whole, the year presents a remarkable instance of 
conformity with Col. Sabine’s law of “permanence in the 
mean annual temperature, combined with great variability dur- 
ing the year.” 

By an inspection of the thermic anomalies, it will be seen 
that only one month Guly) has been above the temperature 
due to it from geographical position, all the rest being more or 
less below. 


Arranging the year into the ordinary seasons, we find their 
mean temperatures to be— 
Winter (1853-54) Spring. 
2 é 


3°83 41°3 - 
Difference 
from aver- 
agesof 14 yrs 


The summer is the hottest recorded, and the autumn is only 
exceeded by that of 1846. 


The thermic anomalies for the respective seasons are— 
Winter —11°-2 ; Spring —8°-2 ; Summer +-0°-9; Autumn 

§°. ‘ 
- , These anomalies, however, ought each to be increased by 
about one di to reduce them to the sea-level, and the 
sammer will thus have been about 2° hotter, the remaining 
seasons still considerably colder than their geographical position 
requires; the year thus partly confirming, partly being an ex- 
ception to Dove’s conclusion that “the summers of North 
America are not warmer than is due to their latitude, whlle 
the winters are much colder.” 


The mean humidity of the year is ‘79, having attained a 
maximum in February and a minimum in July. Complete 
saturation has only occurred four times—on January 12th, 
at 2p.m.; February 13th, at 8a.m.; March 2d, midnight; 
March 3d, at 64.m. The lowest humidity (-27) occurred on 
August 7th, at 2 p.m. 

The extent of clouded y Rar the average of the whole 
year is -59, so that nearly -fifths of the sky has been 
overcast on the meanof the whole. The clouds were least 
prevalent in July, most in December ; and no less than seven 
months have been on the average more than half overcast. 

The mean direction of the wind was from N. 42° W., with 
a méan velocity of 6-02 miles per hour, making the most 
windy year of the series of 8 years. In all the months except 


Autumn. 
49°-1 


Summer. 
68°-2 - 


} 8 = 40°4 - +48°2 - +42%4 
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September and October, the velocity was in excess of the 
average, and in November and December particularly so. 


The depth of rain fallen has been 27-76 inches, which is 
3-58 inches less than the average: and if to this we add 4:95 
inches for the amount of rain equivalent to the fall of 49-5 
inches of snow, we have a total of 32°71 inches. The chief 
deficiency in the fall of rain occurred from August to Decem- 
ber, the earlier part of the year having been in excess. As 
usual, the greatest depth fell in September, and the ‘least in 
December ‘The fall of rain was distributed over 114 days, 
and that of snow over 52, so that there have been 199 per- 
feetly fair days, on which neither rain nor snow fell. Of these 
August enjoyed the most (26) and February the least (8). 


The whole period of time during which rain was falling is 
17-4 days, and snew, 84; so that, though the fall of rain and 
snow was distributed over 166 days, the total duration of the 
fall only amounts to 25°8 days. 


Frost occurred in every month except June, July, and 
August, the latest in Spring being on May 22d, and the 
earliest in Autumn on September 21st. The last snow of 
Spring was on April 29th, and the first of Autumn on October 
16th. Toronto-bay was clear of ice on April 8th, and frozen 
over on December 2d; being crossed on foot on the morning 
of the 8th, this being unusually early. Only a few days 
about 26th October gave ill-defined indications of the Indian 
summer. 


The number of thunder-storms during the year has been 
58, more numerous than usual. Of these none occurred: in 
January and February, one in March; the number increasing 
up to 16 in July, and then again descending to none in 
December. The most violent occurred on April 25th and 26th, 
May 17th and 20th, July 4th and 8th, from 19th to 22d, 
August 13th, and September 6th. That of July 4th was a 
complete hurricane, the wind for some minutes reaching a 
velocity of 60 miles*per hour. 


During the year there have been 203 nights the state of 
which would have permitted Aurora to be seen if it existed. 
On 55 of them Aurora was actually observed. Only two dis- 
plays of the first magnitude occurred, on March 27th and 
April 10th, both accompanied by great magnetic disturbance. 
On July 10th and September 10th perfect Auroral arches were 
formed, but without active features. 





Epvucation 1x Scortanp.—From a parliamentary paper recently 
issued, it appears that there are in Scotland 4,984 schools, whereof 
1,138 are burgh or parochial schools, 2,104 endowed (other than burgh 
or parochial) schools, 1,567 adventure schools, and 175 charity schools. 
The burgh or parochial schools have 1,842 teachers, and educate 85,190 
scholars, of whom 10,257 are educated gratuitously; the endowed 
schools, with 3,265 teachers, educate 175,031 scholars (20,362 gratu- 
itously); and the adventure schools, with 2,150 teachers, educate 87,660 
scholars, of whom 2,178 are gratuitously educated; and the charity 
schools, with 284 teachers, educate 16,600, all gratuitously, with the 
exception of about 300 children, who make some slightpayment. The 
total number of teachers is 7,041 ; of scholars, 364,481; and of gratu- 
itously educated children, 49,100, The total salaries and incomes of 
these schools amount to 271,641/. 18s. 2d., of which burgh or parochial 
schools have 78,382/, 3s. 6d. ; the endowed, other than burgh or parochial 
schools, 117,844/. 15s. 2d.; the adventure schools, 64,6211. 1s. 6d.; 
and the charity schools, 10,7987. 18s. 
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(Continued from page 124.) 
Agreement of the theory with the facts. 


We have remarked that all observers agree now in regarding 
the aurora as an atmospheric phenomenon, and we have cited 
facts in support of this view. One more fact may be alluded to 
here which places it beyond doubt ; it is from the observations 
on the aurora borealis published in the history of the Voyage of 
Captain Franklin. Lieutenant Hood and Dr. Richardson were 
55 miles apart for the purpose of making simultaneous ob- 
servations, in order to ascertain the parallax of the phenomenon 
and consequently its height. The result from three trials place 
it alike at a height of 6 to 7 miles. On the 2nd of April, at 
the most northerly station a brilliant arc was seen 10° above 
the horizon ; at the other station, it was not visible. The 6th 
of August the aurora was at the zenith at one station, and 
9° in height at the other. Qn the 7th of April it was again 
in the zenith at the first station, and 9° to 11° in height at 
the second. 

in, Hansteen, and after him, MM. Lottin and Bravais, 
were led to believe as a consequence of their observations, that 
the arc of the aurora is a luminous ring whose different parts 
are sensibly equidistant from the earth, and which is centered 
around the magnetic pole so as to cut at a right angle all the 
magnetic meridians which converge towards this pole. Such 
a ring is the auroral arch and its apparent summit is necessarily 
in the magnetic meridian of the place. M. Bravais also ob- 
serves that the ar¢ seems to have a kind of movement of 
rotation from the west to the east passing by the south. 
From this description the phenomenon is quite similar 
to the result of the experiment described above, and the di- 
rection cf the rotation in the luminous ring is precisely that 
which ought to take place according to the laws governing 
the mutual action of currents, if it be the positive electricity 
which passes from the atmosphere to the surface of the earth, 
thence to penetrate about the north magnetic pole, reunite with 
the negative electricity, and thus constitute the current. 

The diameter of the luminous ring will be greater, as the 
magnetic pole is more distant from the earth’s surface, 
since this pole ought to be found in the intersection of the 
plane of the ring with the axis of the terrestrial globe. 

It hence results that each observer sees the summit of the 
auroral arc in his own magnetic meridian; and hence only 
those on the same magnetic meridian see the same summit, 
and can take simultaneous observations for ascertaining the 
height. 

If the summit of the are pass the zenith of the observer, he 
is sirrounded on all sides by the matter of the aurora, or 
the auroral influences which proceed from the earth, and then, 
if at all, the crackling sound which has been alluded to should 
be heard. If it does not reach the zenith, the observer is 
then outside of the region; and the aurora is more or less 
distant according to its altitude. The noise may be produced 
by the action of a powerful magnetic pole on luminous electric 
jets very near this pole, as I have proved by experiment; I 
have succeeded in producing a similar sound by bringing a 
piece of iron, strongly magnetised, to the luminous arch 








* Mem. Soc. de Phys. et Hist. Nat. de Genéve, xii,, and Bib. Univ., 
xxiv, 837, Dec. 1858, 
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formed between the poles of a voltaic battery. 


As to the sulphurous odor, it proceeds like that which ac-, 
companies lightning, from the conversion of the oxygen of the 
air into ozone by electric discharges. 

The light of the aurora is not polarized, as was remarked b 
Biot in 1817, from his observations at the Shetland Islands. 
This negative result is confirmed by Mr. Macquorn Rafikine, 
who has shown that this absence of polarisation is not due to 
the feebleness of the light, since this same light viewed after 
reflection from water is found to be polarised by this reflection. 
The most careful study and experiment have found no trace of 
polarisation in electric light, whether the discharges be made 
in the air or ina vacuum. This is a new proof of the identitys 
of these two kinds of phenomena. 


Finally, we discover in the resemblance between auroral ap- 
pearances and certain clouds as well as the disturbances of the 
magnetic needle, a further important confirmation of our 
theory. 

The observations of Dr. Richardson already mentioned, 
which show that the aurora exists at moderate elevations, also 
indicate that it is often connected with the formation of different 
kinds of cirro-stratus clouds. Lieutenant Hood, in speaking 
of the luminous bands or columns of the aurora, says that he 
is convinced that they are carried by the wind, because they 
retain exactly their relative situation, which is not the case 
when the luminous matter moves in the air by its own direct 
action. Finally, the coéxistence of the aurora with small ice 
needles in the atmosphere, such as exist in elevated clouds, is 
shown by Captain Richardson, who having seen at a temperature 
near — 32° C. (— 35° F.) an aurora whose superior arc was 
near the zenith, remarked that although the sky appeared per- 
fectly serene during the phenomenon, there fell a fine snow 
hardly perceptible to the eye, though easily observed as it fell 
on the hand and melted. The same fact had been previously 
observed in full sunshine, the rays of the sun rendering the 
floating particles of ice visible. 


Observers are agreed with regard to the existence of a stratum 
or dark segment, which rests in the northern horizon, and ap- 
pears to be the source of the auroral display. The numerous 
observations of M. Struve at Dorpat, and those of M. 
Argelander at Abo confirm this apppearance. It is like a veil, 
which ‘although permitting the light to pass gives the sky a 
more sombre aspect ; moreover it is borded by a luminous are. 
The existence of such a dark segment is confirmed by an obser- 
vation of Gisler, who says that in Sweden, upon the high 
mountains, the traveller is sometimes suddenly enveloped in a 
very transparent mist of a grayish white colour, verging 
towards green, which rises from the soil, and is changed into 
the aurora borealis. 


The cirro-cumu(us and the mists become luminous when 
they are traversed by electric discharges sufficiently energetic, 
provided daylight does not efface the feeble light. They 
may sometimes be detected in the day: thus Arago establishes 
most incontestably that Dr. H. Usher was not deceived in a 
notice published in volume II. of the memoirs of the Irish 
Academy, where he describes an aurora seen at mid-day, on the 
24th of May, 1788. This observer, during the day after a night 
in which he had witnessed a brilliant aurora, having observed an 
oscillation of the stars as seen with his lens, perceived in the 
sky rays of a white quivering light which rose from all points 
in the horizon towards the pole of the dipping needle, where 
they formed a light and whitish corona like that which the most 
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brilliant aurora presents at night. Arago, on consulting old 
.tecords at the observatory, found that there were considerable 
magnetic disturbances that day in the magnetic needle kept 
for showing the diurnal variation, thus proving beyond question 
that the phenomenon observed by Dr. Usher was a veritable 
day aurora. 


I find also in the account of the voyage of the Venus by M. 
de Tessan, that M. Cornulier, an intelligent officer in the 
French Navy, often observed on the coast of New Holland a 
particular direction in the cirrus clouds during the day, 
from which he was enabled always to announce a fine aurora 
australis at night. M. Cornulier, like M. Verdier, was con- 

.vinced, from a study of the arrangement of the cirrus clouds, 
that in those reigons, auroras occur during nearly every day, 
and that the variation is only as to their brightness ; they are 
often hid from view by clouds and storms. This remark 
agrees with the observations made under the direction of 
Captain Lefroy in Canada, at 13 different stations, and with 
others, collected by the Smithsonian Institution. It results 
from all these observations, that the aurora was seen on almost 
all clear nights, when the moon was not too bright, although 
not at all the stations. This is especially true during the 
months when the nights are longest. From October to March, 
there is scarcely a night without a visible aurora; and they 
are most brilliant in the month of February. The tables show 
that auroras were seen during 261 nights in 1850, and 207 in 
1851. It is also remarkable and natural, that the auroras should 
have been seen most frequently in the stations nearest the 
magnetic pole. 

Recurring to the coéxistence of icy particles in the air with 
the auroras, we find striking proof on this point in the Canada 
observations. The tables give with exactness the weather be- 
fore and after the auroras. The aurora was almost always 
preceded by a fall of rain or snow ; it also often happened that 
a fall of one or the other succeeded the aurora. The appear- 
ance of lunar halos,” common prelude to auroras, is a proof of 
the presence in the atmosphere of these icy particles which 
make up the network illumimated by the electric current. 


But the most important proof of the electrical origin of the 
aurora is that derived from its action on the magnetic needle. 
The observations by Arago at the observatory of Paris,* by 
Forster, Farquharson, and by all voyagers, establish the 
following conclusions :— 


1. During the day preceding the night on which an aurora 
appears, the declination of the magnetic needle to the west is 
always augmented 10, 20 or 30 minutes, or more. 

. 2. On the contrary, at the middle, and at the end of the 
exhibition, the needle deviates from its normal state to the 
east. 

3. Finally, the needle often undergoes irregular perturbations 
during an aurora, amounting to several minutes. 

It happens ordinarily that the maximum deviation of the 
needle See the day preceding the night of the aurora, is at 
noon, or half an hour after noon; and the deviation due to the 
disturbance may be 5 to 30 minutes or more, beyond that of 
the days before or following. Sometimes the maximum 
western deviation is at other hours in the morning, and it is 
probable that in such cases there is an aurora during the day. 
Arago cites several cases of this kind. 
August, 1828, the declination from 8th. A.M. till noon was 5’ 

* Ann. de Ch. et de Phys., x. 120; xxx, 428; xxxvi, 398; axxix, 
869; xlii, 351; xlv, 403. 





ON THE CAUSE OF THE AURORA BOREALIS. 


Thus, on the 17th of 
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above the mean of the month for the same hours; and on the 
same day, at 10h. p.m., Messrs. Coldstream and Foggo per- 
ceived feeble traces of an aurora which was probably the end 
ofa day aurora. During the evening the needle was in its 
ordinary position. 

The magnetic observation made in the regions near the 
pole confirm the influence on the needle. Thus at Reykinwik 
(64° 8’ 15” N.) MM. Lottin and Bravais, having isl num- 
erous observations on the diurnal variation of the needle 
parallel with similar observations at Paris and Cherbourg, were 
struck with the almost continual disturbance of the needle. 
They at first attributed it tosome movement in the earth: but 
afterwards, remarking the concordance of their observations 
with those of M. de Léwenérn made in 1786, 50 years before, 
they satisfied themselves that the effect was due to auroras 
invisible to them because of the continued presence of the sun 
above the horizon. M. Ginge, a Danish Missionary, made ob- 
servations in 1786, 1787, continued through the 24 hours, 
which showed that the western declination was ordinarily 
strongest from 9 to 10 in the evening, and least at 9 to 10 in 
the morning, a fact which he attributed without hesitation to 
the aurora. This conclusion it confirmed by the very numer- 
ous and excellent observations of MM. Lottin and Bravais, 

We thus see, that for a long period observations near the 
pole have shown that auroras must be more frequent than was 
supposed, and this is confirmed by the facts observed in 
Canada and the United States. 

We therefore conclude, that the production of auroras, 
northern and southern, is the normal mode of neutralising the 
positive electricity of the atmosphere with the negative of the 
earth. This neutralisation should not take place in a manner 
very uniform or regular. It is evident that the variations in 
the mists or conducting capabilities of the atmosphere will be 
attended by variations in the facility of this neutralisation. 

These differences will be evinced by the deviations or dis- 
turbances of the magnetic needle, which will be sensible at 
great distances from the poles, as in the temperate zone where 
they are often observed. The western deviation which 
in the middle latitudes usually precedes an aurora, indi- 
cates a large accumulation of electricity, due to a powerful 
condensation of vapours in the polar regions, which by 
facilitating the,reunion of the two electricities, augment, the 
intensity of the terrestrial current passing in our hemisphere 
from the equator to the north, and consequently carries the 
needle more to the west. When the aurora is once visible, 
the current becomes less strong, because the light itself of 
the aurora is proof of the resistence (probably due to the con- 
gelation of the particles of water suspended in the air that 
constitutes the mist) which the reunion of the two electricities 
encounters ;* the needle will then retrograde to the east, as 
actually takes place. @ 


In the higher latitudes, the disturbances of the needle are 
continual, because the slightest differences in the intensity of 
the electric discharges that take place in the polar regions 
should be there perceived. As to the observations of MM, 
Ginge, Léwenérn and Lottin, that the maximum deviation ot 
the needle takes place from 8 to 10 o’clock in the evening, and 
the minimum at 9 to 10 in the morning, they were made only 
during some weeks in summer, and they prove only that at 
this season of the year, the greatest amount of condensation of 


* It is clear that the mist when first formed should be a better con, 
ductor than when, afterwards, it consists only of icy particles, 
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moisture take place, as should be the case, at times just pre- 
ceding and following the setting of the sun, and at least 7 or 8 
hours after its rising. In the observations of Lieutenant Hood, 
made in the voyage of Oaptain Franklin, between the Ist of 
February and the 31st of May, the greatest declination took 

lace at 8 and 9 o’clock in the morning, and the least at an 
te after noon. Thus, as is seen, the times of the maxima 
and minima are widely variable in those high latitudes, where 
there are great differences in the length of the day, and also 
in temperature, and therefore considerable electric disturbances 
of the air. 


It is a singular fact, sometimes noticed, that when an ob- 
server is in the midst of an aurora, so to speak, the action on 
the needle may be null. This was remarked by. Mr. Forster, 
at Port Bowen, beyond 65° N., the latitude of Forts Franklin 
and Enterprise, where Dr. Richardson had on the contrary ob- 
served the action of the needle. In fact, a needle in the 
interior of the circle formed by the aurora about the magnetic 
pole, is no longer under the influence of the currents which 
circulate around it and not above or below, and it ought there- 
fore to experience only a variable and irregular action. 

I have said that the aurora was probably of daily occurrence, 
and varied only in intensity. These differences in intensity are 
the reason for its being not always perceptible, and also for 
its less frequency remote from the magnetic poles. As to the 
differences of number for each month, they are attributable to two 
causes—but especially to the unequal length of the nights, for 
there should be fewer in the shorter nights. Thus in May, June 
and July the fewest are seen, because the days are the longest, 
while in the nine others, and especially in March, September 
and October, they are most numerous. This preéminence of 
these three months above others, of still shorter days, can be 
due only to this, that the auroras are most frequent at the 
times of the equinoxes, and especially the autumnal equinox. 
This is readily understood if we consider that the vernal 
equinox is the time when the sun transfers to the northern 
hemisphere its powerful influence either direct or indirect in 
the developement of electricity ; and that the autumnal should 
be followed with a large condensation of the vapours accumu- 
lated in the atmosphere during the months of summer—a 
condensation which, as already explained, facilitates the 
neutralisation of the two electricities, developed in large 
quantities during the summer, and augments consequently the 
intensity of the discharge at the pole. 


It has been pretended that in the appearances of the aurora 
borealis there are secular variations ; in other words, that there 
are epochs comprising a certain number of years during which 
auroras are particularly frequent, and others in which they are 
rare. This opinion does not appear to me to be based on 
documents sufficiently exact to be admitted. There may be a 
difference in different years, as there is a difference in 
température and humidity. But this is far from making out 
a periodicity in auroras: to establish such a periodicity, there 
ought to be the collected observations of a century, from ob- 
servers at least as good, and as favourably situated with 
reference to the magnetic poles, as those now engaged : and 
this we have not. We need not therefore dwell longer on this 
point, only remarking that if really such a periodicity exists, it 
might be connected with the change in the magnetic poles, 
which are the centers of the aurora, and which according to 
the surface about them would more or less facilitate the electric 
circulation ; for it is evident that the naked soil would afford 
more ready circulation than a surface covered with a great 





RESULT OF THE ASTRONOMER ROYAL’S RECENT PENDULUM EXPERIMENTS. | 
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thickness of ice. 
is far from proved. 


Recapitulation.—1. All observations agree in demonstrating. 
that the aurora borealis is a phenomenon taking place in our 
atmosphere, and that it consists in the production of a lumin- 
ous ring whose centre is the magnetic pole, and haying a 
diameter more or less large. 

2. Experiment demonstrates that in causing in highly 
rarified air the reunion of the two electricities near the pole of 
an artificial magnet, a small ring of light is produced similar to 
that which constitutes the aurora, and having a like movement 
of rotation. 


3. The aurora is consequently due to electric discharges 
taking place in the upper regions between the positive elec- 
tricity of the atmosphere and the negative electricity of the 
earth—the electricities being separated by the direct or indirect 
action of the sun, principally in the equatorial regions. 


4. As these electric discharges take place constantly, though 
with varying intensity, depending on the state of the atmos- 
phere, the aurora should be a daily phenomenon, more or less 
intense, and consequently visible at greater or less distances, 
and only when the night is clear—which accords precisely 
with observation. 


5. The phenomena that attend the aurora, such as the 
presence and form of the cirro-stratus clouds, and especially 
the disturbances of the magnetic needle, are of a kind to de- 
monstrate the truth of the electric origin attributed by the 
author to the aurora—-an hypothesis with which these phe- 
nomena correspond even in their minutest details. 

6. The aurora australis, according to the few observations 
on it which have been made, presents exactly the same 
phenomena as the aurora borealis, and is explained in the 
same manner. 





Result of the Astronomer Royal's Recent Pendulum 
Experiments; Harton Pit, Sonth Shields. 
Addressed by Professor Airey to Mr. James Mather. 


Royal Observatory, Greenwich, Dec. 2, 1854. 

My Dear Sir,—It will be, I am sure, matter of satisfaction 
to you to know that the result of the computations of the pen- 
dulum vibrations gives the highest confidence in the certainty 
of the results to be deduced from them. The comparison of 
the rates of the pendulums before and after their interchanges 
shows, that there is no evidence of their having undergone any 
mechanical change whatever, and almost positive evidence 
against their having undergone any change amounting, in its 
effect on their vibrations, to 1-20th part of a vibration in a 
day. The immediate result of the computations is this, sup- 
posing that a clock was adjusted to go true time at the top of 
the mine, it would gain 2} seconds per day at the bottom. Or 
it may be stated thus, that gravity is greater at the bottom of 
the mine than at the top by 1-19190th part. To goa little 
further into the interpretation. If there had been no coal 
measures or rocks of any kind between the top and the bottom, 
but merely an imaginary stand to support the pendulums, the 
gravity at the top would have been less than at the bottom by 
1-8400th part nearly. But it ts less by only 1-19200th part. 
And what is the cause of the difference? It is the attraction 
of the shell of matter, whose thickness ia included between the 


But, I repeat it, the fact of the periodicity 
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top and the bottom of the mine. 
therefore, is the difference between the two numbers which I 
have given, or is 1-14900th part of gravity nearly. But if that 
shell Thad been as dense as the earth generally, its attraction 
would have been 1-5600th part of gravity nearly. Therefore 
the earth generally is more dense than the coal measures in the 
proportion of 149 to 56 nearly. You will remark that all 
these numbers are rough, and to make their results available, 
some small corrections are required (to which I have not 
alluded) and some knowledge of the density of the different 
beds, &c., which I do not possess at present. 
I am, my dear Sir, 
Yours, very truly, 


G. P. ATREY. 





; The Late John Lockhart. 

The hand of death, though most conspicious of late in the battle-field, 
has not been idle in the walks of science and literature. Some, in- 
deed of the men of note whom we have recently lost are of so great 
eminence that we look around among the rising generation with some- 
thing like despair to find any capable of filling the gaps which have 
been left. 

Such a one was John Gibson Lockhart, the biographer and son-in- 
law of Sir Walter Scott, who now lies in the same grave with him at 
Dryburgh. Mr. Lockhart was the second surviving son of a Scotch 
clergyman, of gentle descent and old family, in the county of Lanark. 
He was born, 1794, in the manse of Cambusnethen, whence his father 
was transferred, 1796, to Glasgow, where John Lockhart was reared 
and educated. The inheritance of genius (as in many other instances) 
would appear to have come from his mother, who had some of the 
blood of the Erskines in her veins, His appetite for reading, even as 
a boy, was great, Though somewhat idle as regards school study, he 
yet distinguished himself both at school and college, outstripping his 
more studious competitors, and finally obtaining, by the unanimous 
award of the Professors, the Snell Exhibition to Baliol College Ox- 
ford, where he was entered, 1809, at the early age of 15. Dr. Jen- 
kyns, the present Dean of Wells, was his tutor. Before leaving the 
University he took honours as a first-class man. After a sojourn in 
Germany sufficiently long to enable him to acquire its language and a 
taste for its literature, he was called to the Scottish bar in 1816; but 
though endowed with perseverance and acuteness sufficient te consti- 
tute a first-rate lawyer, he wanted the gift of eloquence to enable him 
to shine as an advocate. As he natively confessed to a party of friends 
assembled to bid him farewell on his departure from Scotland for Lon- 
don, ‘‘You know as well as [ that if I had ever been able to make a 
speech there would have been no cause for our present meeting.” 
His wit, his learning, and extensive reading found, however, a ready 
outlet through the pen. In 1818 Lockhart was introduced to Scott, 
who in 1820 evinced his esteem and affection for him by giving him 
in marriage his eldest daughter. At Scott’s death in 1832 he 
was left sole literary executor. Many of the cleverest things in 
Blackwood’s Mag (established in 1817) were written by Lock- 
hart in concert with his friends John Wilson, Capt. Hamilton, Hogg, 
&e., and much ill-blood was caused among the Whigs, who from 
assailants, now began to be assailed by opponents of no mean skill in 
fence. Party warfare then ran high in Edinburgh; much ill-blood 
was engendered. Unfortunately, the strife was not confined to squibs, 
and at least one fatal catastrophe was the result. These events left a 
lasting impression on Lockhart’s mind, and when, in 1826, he was in- 
vited to become editor of the Quarterly Review, he quitted Edinburgh 
without regret, with his family, as he received from the Government 
of Sir Robert Peel and the Duke of Wellington the post of Auditor of 
the Duchy of Lancaster. The management of the Quarterly Review, 
to which he contributed many valued papers, chiefly biographical, 
continued in his hands for 28 years down to 1853, when his 
failing health compelled him to resign the labour. The latter 





years of his life were mournfully darkened by domestic calamity, 
The. deaths in succession of his eldest boy—the pet of Sir Walter, 
the “Hugh Littlejohn” for whose instruction he wrote Tales 
of a G-andfather—of his wife, and all the other members of Sir Wal- 
ter Scott's family, were followed and wound up by that of his only 
survivi 
The vi 


son, under circumstances of poignant grief toa father’s heart. 
of sorrow seemed to have been emptied upon his head. 


ON THE RE-CUTTING OF THE KOH-LNOOR DIAMOND. 
The attraction of that shell, ~ 
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With broken health and spirits he betook himself to Rome, by medi- 


cal advice, with slight hope on his own part of benefit. Having 
little taste for foreign travel, he returned home in the spring of the 
present year. Ife made a partial rally on his arrival in Scotland, 
but a very severe attack of diarrhcea in the month of October shattered 
his already enfeebled frame; he was removed from Milton Lockhart, 
the house of his eldest brother, M.?. for Lanark, under the care of his 
old friend, Dr. Furgerson, to Abbotsford, where he breathed hié last, 
on the 25th of November, in the arms of his daughter, the sole sur- 
vivor of the line of Scott in the second generation.—Zvening Mail. 





On the Re#Cutting of the Koh-i=Noor Diamond. 
BY PROF. J. TENNANT. 


At the meeting of the British Association at Belfast, the author 
gave some t of this di d, and described some of the remark- 
able changes which it had undergone, and on this occasion exhibited 
some interesting diagrams illustrating the crystalline form and cleavage 
of the diamond. Mir. Tennant now introduced the subject by drawing 
attention to the former weight of the diamond, compared with its 
present bulk, now reduced by cutting; and also to its mineralogical 
appearances. With regard to the history of this extraordinary gem, 
he stated that some people had actually disputed its authenticity, 
which caused some discussion amongst those best informed in matters 
of this description. At the Great Exhibition in 1851, an opportunity 
had been afforded, such as was never previously enjoyed by the public, 
of studying the substance of a vast number of foreign valuable stones, 
and probably of Koh-i-Noor diamond was the most attractive in that 
valuable collection. The rough manner in which that diamond had 
been cut, however, had disappointed many who looked upon it. When 
the sun shone on it at noon-day the stone appeared peculiarly brilliant, 
but when the atmosphere was dull, it had merely the appearance of a 
thick piece of glass. This placed it in a very unfavourable position, 
and caused doubts to arise in the minds of some gentlemen as to its 
authenticity. This diamond originally belong2d to Runjeet Singh, who 
usually wore it upon his left arm, according to the custom of Eastern 
potentates; and the original mounting was now in the hands of Her 
Majesty’s jewellers. The stone perfectly agreed with the drawing 
which had been made of it by Miss Eden, and also of the account given 
of it by the Hon. W. G. Osborne, who had published a very interesting 
description of the Court of Runjeet Singh, where the old man (who 
was blind and a cripple also) sat arrayed in a robe of simple white, 
wearing upon his arm the Koh-i-Noor diamond, and surrounded by his 
eastern nobles. On special occasions, Runjeet Singh was in the habit 
ofdecorating his horse with this precious gem, together with numerous 
other valuable stones, mounted upon various parts of his harness. All 
authentic accounts of the East proved that the nobles were in the habit 
of decorating their horses in this manner; and the horse of Runjeet 
Singh was decorated with diamonds valued at £300,000, the great 
Koh-i-Noor being placed on the pummel of the saddle. Lord Auckland 
and his sister, the Hon. Miss Eden, had this diamond sent to them for 
inspection, in the East Indies, and Miss Eden’s drawings agreed with 
the appearance of the diamond on its arrival in this country Mr. 
Tennant stated that in 1858 he had given in a report as to the cutting 
of the Koh-i-Noor diamond; and after producing various models, Her 
Majesty fixed upon the present form, by which the widest spread of 
brilliancy was obtained. When the diamond was exhibited at the 
Crystal Palace it weighed 186 1-16 carats; its present weight, reduced 
by cutting, was 102 13-16 carats. The Persian diamond weighed 130 
carats, and the great Russian diamond 198 carats. After giving a 
description of the method of cutting diamonds, and the plan ted 
for cutting the Koh-i-Noor, he observed that the late Duke of Welling- 
ton had been an interested spectator of the operation, and was a fre- 
quent visitor during its progress. It was ed in September, 1852, 
and occupied thirty-eight days in cutting. Diamonds were 
reduced to one-half their weight in cutting; and he gave the exact 
weight of the Koh-i-Noor, in order to correct various erroneous state- 
ments which had been published on the subject. The finest diamond 
in France weighed 139 carats, and had cost £130,000; it was called 
the Regent, or Pitt diamond. To arrive at an estimate of the value of 
the Koh-i-Noor the author stated, that it was only requisite to mul- 
tiply 102 (its weight) by 102, and them by 8, which would give £83, - 
282 as its value. This rule would not apply to stones having defects, 
as instanced in the celebrated “ N ” diamond, for which the 
East India Company refused £30,000, and yet this stone when 
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submitted to public auction, fetched little more than £7,000. The 
Koh-i-Noor is of the purest water. The author stated, that in order to 
test a real diamond, and distinguish between that of a topaz, it was 
necessary to scratch it with sapphire (No. 9 in hardness), which would 
mark a topaz, but would not penetrate a diamond. He was sorry to 
find taat so little attention had been paid to the means of testing 
diamonds; and instanced a ring which was recently purchased in 
Regent Street, London, for £200, which proved to be two pieces of 
rock crystal, with an intermediate insertion of coloured glass. In 
many of our watering-places the gentry were imposed upon by parties 
selling pieces of glass, which they represented to be sapphires picked 
up on the beach.—Atheneum. 





Surrender of the 8 Peni 1 


The last surrender of any considerable tract of fertile land which 
can take place in Western Canada is recorded in the treaty which 
follows. Mere isolated patches, few and far between, now remain in 
possession of the miserable remnants of the sons of the soil. The treaty 
was concluded in October last, and opens a beautiful but rather distant 
and inaccessible region to the adventurous settler. 


Treaty Recording the Surrender of the Saugeen Peninsula. 


We, the Chief-Sachems and principle men of the Indian tribes resi- 
dents at Saugeen and Owen Sound, confiding in the wisdom and pro- 
tecting care of our Great Mother across the Big Lake, and believing 
thatjour Good Father, His Excellency the Earl of Elgin and Kincar- 
dine, Governor General of Canada, is anxiously desirous to promote 
those interests which will most largely conduce to the welfare of His 
Red children, have now, being in full Council assembled in presence 
of the Superintendent General of Indian Affairs, and of the young men 
of both tribes, agreed that it will be highly desirable for us to make a 
full and complete surrender unto the Crown of that Peniusula, known 
as the Saugeen and Owen Sound Indian Reserve, subject to certain 
restrictions and reservations to be hereinafter set forth. We have 
therefore set our marks on this document, after having heard the same 
read to us, and do hereby surrender the whole of the above named 
tract of country bound on the south by a straight line from the Indian 
Village of Saugeen, to the Indian Village of Nawash, in continuation of 
the Northern limit of the narrow strip recently surrendered by us to the 
Crown, and bounded on the North-east and West by Georgian Bay and 
Lake Huron, with the following reservations to wit : . 


lst.—For the benefit of the Saugeen Indians, we reserve all that 
blodk of land bounded on the West, by a straight line running due 
North from the River Saugeen at the spot where it is entered by a 
ravine, immediately to the west of the village, and over which a bridge 
has recently been constructed to the shore of Lake Huron :—on the 
South by the aforesaid northern limit of the lately surrendered strip ; 
—on the East by a line drawn from a spot upon the coast ata distance 
of about nine miles and-a-half from the Western boundary aforesaid, 
and running parallel thereto until it touches the aforementioned nor- 
thern limit of the recently surrendered strip, and we wish it to be 
clearly understood, that we wish the Peninsula at the mouth of the 
Saugeen River, to the west of the western boundary aforesaid, to be 
laid out in town and park lots and sold for our benefit without delay, 
and we also wish it to be understood that our surrender includes that 
parcel of land which is in continuation of the strip recently surrender- 
ed, to Saugeen River. 

We do also reserve to ourselves that tract of land called Chief’s 
Point, bounded on the East by a line drawn from a spot half-a-mile up 
the Sable River, and continued in a northerly dirrection to the Bay, 
and upon all other sides by the Lake. 


2nd.—We reserve, for the benefit of the Owen Sound Indians, all 
that tract bounded on the South by the Northern limit of the continu- 
ation of strip recently surrendered on the North-west by a line drawn 
from the North-easterly angle of the aforesaid strip, (as it was sur- 
rendered in 1851,) in a North-easterly direction. On the South-east 
by the Sound, extending to the Southern limit of the Caughnawaga 
settlement ;—on the North by a line two miles in length forming the 
said Southern limit, and we also reserve to ourselves all that tract of 
land called cape Crocker, bounded on three sides by Georgian Bay, on 
the South-west by a line drawn from the bottom of Nochemowenaing 
Bay, to the mouth of Sucker River, and we include in the aforesaid 
surrender the parcel of land contained in the continuation to Owen 
Sound of the recently surrendered strip aforesaid. 





8rd.—We do reserve for the benefit of the Colpoy’s Bay Indians in 
the presence and with the concurrence of John Beattie, who represents 
the tribes at this Council, a block of land containing 6000 acres and 
including their village and bounded on the North by Colford’s Bay. 

All which reserves we hereby retain to ourselves and our children, 
in perpetuity, and it is agreed, that the interest of the principal sums 
arising out of the sale of our lands, be regularly paid to them, so 
long as there are Indians left to represent our tribe, without diminu- 
tion, at half-yearly periods. 

And we hereby request the the sanction of our Great Father, the 
Governor General, to this surrender, which we consider highly con- 
ducive to our general interests. 

Done in Council at Saugeen, this thirteenth day of October, 1854, 

It is understood that no Islands are included in this surrender. 

(Singed and sealed. ) 
L. OtrpHant, Superintendent General Indian Affairs. 
Perer Jacoss, Missionary, 
(Witnesses, ) 
(Signed, ) 
Joun Ross, M.P.P. 
C. Rankin, P.L.S., (seal.) 
A. McNas, Crown Land Agent. 
(Signed, ) John Kadahgekwun, (seal.) 
Alexander Madwayosh, (seal.) 
John Monedaowab, (seal.) 
” John Thos, Wabbahdick, (seal. ) 


+ Peter Jones, (seal.) 

3 David Sawyer, (seal. ) 

se John H. Beatty, (seal,) 

o Thomas Pababenosh, (seal. ) 
i John Madwashaninck, (seal. ) 


28 John Johnston, (seal.) 

“ John Aunjegahbowin, (seal. ) 
“ John Newash, omy 

“ Thomas Wabbahdick, (seal.) 
“ Charles Keebick, (seal.) 





Government Aid to Scientific and Literary Institutions, in U 
and Lower Canada. ata 


















Aid to Canadian Institute, Toronto .............cceseeeeeeeeee £250 0 0 
Do. do. towards their Building......... 500 0 0 
Do. the Literary and Historical Society at Quebec ... 50 0 0 
Do. do. for their Building and Library collection ...... 200 0 0 
Do. Natural History Society at Montreal .........s000 50 0 0 
Do. do. for their collection © ........cccccocccvecvesccesccsese 100 OG 
Do. Mechanics’ Institute at Quebec...........000 ceecseeee 560 0 0 
Do. do. PIETER one 00 acbets sobvspene 50 0 0 
Do. do Kingston .......eceeeseeeeeee 50 0 0 
Do. do. EID | Sn csc denactmeduaiion 60 0 0 
Do. do. RAPED, ©, We bav one cea ansnre 60 0 0 
Do. do. Niagara ........s000sserses ~~ ow Oo @ 
Do. do. Beam bens ene sin Secccee Goavees 50 0 0 
Do. do. TRAITS nccon-cgrscnceneniia 50 0 0 
Do. do. Brockville : 50 0 0 
Do. do. Bytown ..... 50 0 0 
Do. do. OQODOUT EG oo. oc ose 530 cos ccc ce 50 0 0 
Do. do. ee ee 50 0 0 
Do. do BRIN. cscnacsch ons chasennd > 50 0 0 
Do. do Guelph ...... seseeeee ercesabde . 50 0 0 
Do. do WR. TRRDURGS oon occ.0hs cbs cnscce 50 0 0 
Do. do Brantford 50 0 0 
Do. do St. Catherines.... 50 0 0 
Do, do Goderich ....,++++ . 60 00 
Do. do. WERT 000 focus casnthocnnns s6 50 0 0 
Lo. do. Three Rivers .......s0.0000 50 0 0 
Do. do. Berthier, L.C............0000 50 0 0 
Do. do BEOOD . oo cocccbecdeddctteevin 50 0 0 
Do. do. Woodstock .......... 560 0 0 
Do. do County of Peel .... 50 0 0 
Do. do Port Sarnia.......... 50 0 0 
Do. do CREA GGE cds. nbd eck vis octsve end 60 0 0 
Do. do County of Halton ......... 560 0 0 
Do. do County of Ontario......... 50 0 0 
Do. do. Port Hope 2... 000 c00cee eee 50 0 0 
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— to Mechanics’ Institute at Stratford .. NEBR 0 0 
do. Peterborough ... <tr 0 
“ do Iberville ........ sk Bb th 60 0 0 
Do. do RRA OW 0560. ccts ceisii vente 50 0 0 
Do. do. Mitchell, — of Perth 650 0 0 
Do. do Berlin . 50 0 0 
Do. do, Fonthill ™ 50 0 0 
Do. do Dundas........+.. bat 50 0 0 
Do. do QRWEIIS das che deasdnnese cece 60 0 0 
Do. do. Waterdown ... beideoss 50 0 0 
Do. the Canadian Institute at Quebec... eenninad 60 0 0 
Do. the Atheneum at Toronto . 100 0 0 

Do. the Huron Library Association ‘and Mechanics’ ‘In- 
stitute ....... 50 0 0 
Do. Teacher Association at “Quebec, ‘for ‘their r Library 50 0 0 
Do. Library Association at Quebec ......... 50 0 0 
Do. National Institute at Montreal ...............sseeesees 50 0 0 
Do. Canadian Institute at Montreal......... .ccececeseeees 50 0 0 
Do. Canadian Institute, Bytown ...... .... 50 0 0 
Do. Mechanics’ Institute, St. Eonaethe. fo 50 0 0 
Do. do. Sorel ™ 50 0 0 
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CANADIAN INSTITUTE, SESSION 1854-55. 





Third Ordinary Mecting=--Saturday, January 6, 1855. 





The names of the following Candidates for membership were read :— 


I iran nase 1 opainel ns onan atinbeoncendbiovents Toronto. 
SESE CSET IS 1G ET a 
NT BOF iaiies iaiesiievitandieck bn LVS s6s 008 006 000 000 oceeel séiene “ 
Peat Beer te assis 0.000 000 cescceppe ees ciesiacesesscccdeens.cce 
I clriresn cesiccraueedtiduicdievevteesqtili ccvece || 


The following donation was announced :— 
‘* Transactions of the Literary and Historical Society of Quebec,” 
by E-M. Meredith, V. P. Lit. & His. Soc. Quebec. 
The thanks of the Institute were ordered to be transmitted to Mr. 
Meredith. 
The following gentlemen were elected members :— 
is: Wis SAMUI son ensnnahess genedbltvsiversancns coo cogain TOROMND. 
Henry Turner, M.D. 1.000. 000000 0000s so eeeeee eee cee eee Galt, 
E. Clarke, M.R.C.S.. dadkeus nese -». Toronto. 
John Holland .. iosdoa “ 


The Annual aalides was sc etieiead i the President. 

Professor Wilson, LL.D. read a paper ‘‘On some Conchological 
relics of the Red Indians of Canada.” 

Several Conch shells, found in various parts of Western Canada, 
were — by Dr. Wilson. 


PROCEEDINGS OF THE CANADIAN INSTITUTE. 169 


Fourth Ordinary Meeting==-Saturday, January 13, 1855. 
The name of the following Candidate for membership was read :— 





William Glynny,.......s.ceeseceeeeseees ee »+. Toronto. 
The following gentlemen v were elected members :— 
Walker McKenzie,... a oniaetesmennanaan oseeess LOrOntO. 


Paul Kane, ....ce<s+se0s artidbicageesnitt iin “ 

Francis Boyden tedceccesiceecoscovesevevesseteccsecs, 

Toseph Robertson, .....sscsseesereererstoreesserersnssesetie — “t 

Dr. Allan Cameron, .......0++0+seeeedes shorenasecseene MA 

ie following donations were sanciniade oo 

1. “The Annual Report of the Normal, Model, Grammar and Com- 
mon Schools in Upper Canada :” from the Department of Public 
Instruction. 

2. “Edicts &c., relative to the Seignorial Tenure of Lower Can- 
ada.” ‘Titles and Documents relating to the Seignorial 
Tenure of Lower Canada.” ‘Return relating to judicial 
officers in Lower Canada.” ‘Relation Abrégée de quelques 
Missions des péres de la Compagnie de Jésus dans la Nouvelle 
France.” From Thomas Henning. 

The thanks of the meeting were voted to the Superintendant of 
Education for Upper Canada, and to Thomas Henning, for their re- 
spective donations. 

The Rev. Professor Irving read a paper ‘‘On fhé Eclipse of May 
26, 1854.” by Professors Cherriman and Irving. 

Professor Chapman communicated a ‘‘ Note on Carbonate of Lime 
as an Igneous Product.” 

A specimen of native copper from Lake Superior, containing a 
well characterized impression of a crystal of carbonate of lime was 
exhibited. 

A discussion on the subject of Professor Chapman’s communication 
followed. 

The Vice President announced that at the next meeting the following 
papers would be read :— 

Ist. On the object of the Salt Condition of the Sea, by Professor 
Chapman. 

2nd. The general Meteorological Results for 1854, by Professor 


Cherriman. 





Fifth Ordinary Meeting=-Saturday, January 20, 1855. 
The names of the oe Candidates for membership were read :— 
James Gilbert,.. 200 ce cee one vee pecenas oe ce cceseccese cond ON UMEO. 
Secker Brough,.. wo 200 00 cue. ene seagoqbonene otmsoniaptiibe ott 
The following fooaienns were qunduneate _ : 
Twenty-six volumes of ‘‘Bohn’s Classical, Ecclesiastical, Standard, 
Antiquarian, Philological, Illustrated and Scientific Library,” by H. G. 
Bohn, London; through A. H. Armour, Toronto. 
The thanks of the Institute were directed to be transmitted to Mr. 
Bohn for his handsome donation. 
The thanks of the Institute were also directed to be given to A. H. 
Armour. 
The following is a list of the works included in Mr. Bohn’s dona- 
tion :— 
Books presented by H. G. Bohn, Esq., to the Canadian Institute. 
Crepes Works, Vol. 4; conclusion of Memoir and Correspondence, 
with general index to the same, 
Cowper’s Works, Vols. 5 & 6; —— Poetical Works, complete in 
2 vols., with 14 engravings on 


Hungary; its History and — fn ten with a copious Memoir of 
Kossuth, from new and authentic sources. With fine Portrait of 
ossuth. 
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Sixth Ordinary Meeting==-Saturday, January 27, 1855+ 


of Russia, from the earliest period to the present time, ‘com- 
from the most authentic sources, including Karamsin, Tooke, 
os Som, by W. H. Kelly, vol. 1; with fine Portrait of Catharino 


Locke’s Philosophical Works; with general index and fine Portrait, 
vol. 2. 

Defoe’s Works, edited Sir Walter Scott, Vol. 1; containing the 
Life, Adventure, Be Piracies of Captain Singleton, and the Life 
of Colonel aan chou 2, containing Memoirs of a Cavalier, 
Adventures of Captain Carleton, Dickory Cronke, &c. 

Gibbon’s Sewn Empire; Vols. 4 & 5: with fine Map of the Eastern 


Prior’s Life of Burke, new edition, revised by the Author; with fine 
Portrait. 


Burke’s Works, Vol. 1: containing his Vindication of Natural Society; 
Essay on the Sublime and Beautiful; and various Political Mis- 
cellanies. 

The Elegies of Propertius, the Satyricon of Petronius Arbiter, and the 
Kisses of Johannes Secundus, literally translated, and accompa- 
nied by Poetical Versions, from various Sources; to which are 
added the Love —— of Aristocretus, translated by R. Brins- 

ley Sheridan and H. Halhed. Edited by Walter H. Kelly. 

The Geography of Strabo, translated, with copious notes, by W. Fal- 
coner, M.A., and H. C. Hamilton, Esq. ; vol. 1. 

Xenophon’s Anabasis or Expedition of Cyrus, and Memorabilia, or 
Memoir of Socrates, translated with notes, by the Rev. J. 8. Wat- 
son, M.A., and a Geographical commentary by W. F. Ainsworth, 
F.8.A., F.R.G.S., &c. Frontispiece. 

Logic, or the Science of Inference, a popular Manual, by J. Davey. 

India, a Descriptivg, and Historical, from the Earliest Times 
to the Present. Illustrated by upwards of one hundred fine 
engravings on wood, and map of Hindostan. 

Uigaiaks Histery of the Jesuits: their Origin, Progress, Doctrines, 
and Designs. With fine Portraits of Loyola, Laines, Xavier, 
Borgia, Acquavira, Pére la Chaise, Ricci, and Pope Ganganelli, 

Odericus Vitalis; his Ecclesiastical History of England and Normandy, 
translated with notes and the introduction of Guizot, by F. 

i Forester, M.A. ; vol. 3. 

Matthew Paris’s Chronicle, translated by Dr. Giles: Vol. 3 
completing the work, with index to the whole, including the por- 
tion published under the name of Roger of Wendover. 

Lemb’s Specimens of English Dramatic Poets of the time of Elizabeth ; 
including his Selections from the Garrick Plays. 

Marco Polo’s Travels, the Translation of Marsden, edited with notes 
and introduction, by T. Wright; M.A., F.S.A., &c. 

Florence of Worcester’s Chronicle, with the Two Continuations ; com- 
prising Annals of English History, from the Departure of the 
Roman’s to the Reign of Edward 1. Translated, with Notes, by 
Thomas Forester, Esq. 

Ennemoser’s History of Magic, translated from the German by Wil- 
liam Howitt ; with an appendix of the most remarkable and best 
authenticated Stories of Apparitions, Dreams, Second Sight, Pre- 
dictions, Divinations, Vampires, Fairies, Tabie-turning, and Spirit- 
Rapping, &c. Selected by Mary Howitt; in two volumes. 

The Works of Philo Judsus, translated from the Greek, by C. D. 
Yonge, B.A.: vol. 1. 


BOOKS FROM THE PUBLISHERS. 
Lives of the Queen’s of before the Conquest, by Mrs. Matthew 
Hall. (Blanchard and Lea, Philadelphia.) 
The American Almanac for 1855. (Phillips, Sampson & Co., Boston.) 
The following gentleman was elected member :— 


William Glynn... -- Toronto. 

Professor Chapman vada a vener “ “On ‘the ‘Object of the Salt Condi- 
tion of the Sea.” 

Professor Cherriman read a paper ‘‘On the Meteorological Results 
‘of 1854.” 

The discussion ‘‘Qn Carbonate of Lime as an Igneous Product ;” 
with reference to Professor Chapman’s note communicated at the 
preceding meeting, was renewed. 








The names of the following Candidates for membership were read :— 


Robert Bell,. 9 000 wap scgees con.gngees oonnese ..-Carleton Place. 
Robert Grier... nogenen epniine abd pnegno scene .-- Toronto, 
The following BN ate were elected deb al _— 
James Gilbert, (Junior Member).........+++ +++ +++ 20+ e+e Toronto. 
Gaskcer Brough, oorccsgacs cvesrapsoensths coc cosceesorcedaoriees | 
A paper was read by James Bovell, M.D., “On the Transfusion of 
Milk, as practised in the Cholera Sheds at Toronto in 1864,” 
A communication was made by Professor Wilson, L.L.D, “ On the 
use of Types and Printing amongst the Romans of the Second and 
Third Centuries.” 


LITERARY AND HISTORICAL SOCIETY OF. 
QUEBEC. . 


LITERARY OR STATED MEETING. 


Wepyespay, 6TH December, 1854. 
The following donations were announced :— 
Some ancient Roman Coins, from W. D. Campbell. 
A communication was read by Wm, A. Hollwell, in continuation of 
his Paper on a “ New Projectile,” &c., read at the last stated meeting. 
A committee was appointed to make experiments for the purpose of 
testing the value of Mr. Hollwell’s Projectile, &c. 





GENERAL MONTHLY MEETING. 
Wepnespay, 18rn Decemper. 


The following donations were announced from Robert Symes: 

1. Specimen of Iron Ore from the ore bed of the Marmora Foundry 
Company. 

2. Specimens of Iron Pyrites from the same locality. 

8. Wild Rice from Rice Lake, Upper Canada. 

4. Deer Horns in the velvet state, from Marmora. 

5. Eggs of the large Mud Turtle (Crow River). 

6. Axe used in Bonaparte’s Kitchen at St. Helena. 

Viscount Bury was elected an Associate Member of the Society. 


STATED MEETING. 
Wepnespay, 20TH Decempgs. 
A communication on the subject of education and Model Schpols 


was read by Frederick Boxer. 
E. A. MEREDITH, Vice-President. 





MR. BOHN’S LIBRARIES. 


We have frequently had the opportunity of recording the Mais: 
tion of numerous volumes to the Library of the Canadian Institute 
by Mr. Bohn, the celebrated London Publisher of Literature for the 
People. By reference to the proceedings of the Institute which 
appear in the present number of this journal, it will be seen that Mr, 
Bohn has again transmitted a valuable donation from England of 
twenty-six volumes of his Standard Library, British Classics, Classical 
Library, Illustrated Library, Philological Library, Antiquarian Library, 
Scientific Library, and Ecclesiastical Library. 

Canadians have gradually become so accustomed to the cheap Liter- 
ature of this country and the United States, to the reprints of Standard 
works as weil as of the current European literature of the day, that 
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we are apt to forget that successful attempts have been made in Eng- 
land to furnish the public with the works of eminent authors, illustrated 
and got up in a very superior style, and at a price which places them 
within the reach of every reading man. Mr. Bohn is not the only 
British publisher of ‘ Literature for the People,’ whose works are dis- 
tributed in every quarter of the globe where the English language is 
spoken. It was only during the second quarter of the century that any 
serious attempts were made in Britain to furnish a Literature for the 
people. In 18256, Constable’s Miscellany commenced at 3s. 6d. stg. 
avolume. In 1829, the Waverley Novels at 5s. a volume appeared ; 
the Family Library, by Mr. Murray; Lardner’s Cabinet Cyclopedia, 
by Messrs. Longman; the Library of Entertaining Knowledge, by Mr. 
Charles Knight; the Library of Useful Knowledge; Valpy’s Family 
Classical Library; and Valpy’s Illustrated Shakspere. In 1882, the 
Edinburgh Cabinet Library, came forth. Many of these our readers 
may find, perhaps, in isolated volumes or in complete series on their 
shelves. In 1844, Mr. Chas. Knight published, at one shilling a volume, 
Lord Brougham’s Statesmen ; also Mrs, Jameson’s History of Painting. 
In 1844, Mr. Murray’s Home and Colonial Library, was published at 
4s. 6d. a volume. It was inthe year 1846, that Mr. Bohn gave a new 
impetus to the publication of Literature for the people, by commencing 
Bohn’s Libraries. These volumes appear at the rate of five or six 
every month, and up to the present date over three hundred and fifty 
have been issued. The price of these books varies from 3s. 6d. to 5s ; 
they are either valuable reprints of standard works, or translations of 
ancient and modern authors. Many of Mr. Bohn’s modern translations 
are of peculiar interest, and introduce the English reader to foreign 
literature of a high order; we have from time to time noticed at length 
several of these translations, among which our readers will remember 
the preliminary remarks of Dr. Richard Lepsius, on the result of his 
journey to Egypt, Ethiopia, and the Peninsula of Sinai,* which 
appeared at the close of the last volume of the Canadian Journal. 
Bechstein’s Cage Birds is another illustration of instructive foreign 
literature, for which we are indebted to Mr. Bohn. 

It has been said by an able Reviewer in the London Times, that * Mr. 
Bohn’s books constitute in themselves a Library with which exclusively 
any man might be content to endow his son.” All who are desirous 
of dispelling the gloom of ignorance, and while encouraging a taste 


for literature are anxious that the means for enjoying it should not be 


wanting, will. be glad to know that the great project in which 
Mr. Bohn is engaged is no longer doubtful in its pecuniary aspect, 
but promises a speedy and substantial reward. 





Canadian Isinglass. 





At a meeting of the Society of Arts in December last, Professor 
Owen again called attention to the supplies of Isinglass which might be 
expected from Canada, in consequence of the wide distribution of the 
Sturgeon in the lakes and rivers of this country. There can be no 
doubt that a profitable branch of industry might be encouraged among 
the fishermen of the great Lakes. In Lake Huron particularly, the 
sturgeon is a very abundant fish, and at certain seasons of the year, 
could be caught in vast numbers. The subject well deserves atten- 
tion at a time when the Russian commodity is neither supposed 
to be accessible, or in favour, 

Professer Owen ‘‘was much struck when fulfilling the duties of 
Chairman of the Jury on Raw Materials from the Animal Kingdom 
at the Great Exhibition in 1851, to find that no specimens of 
Isinglass were exhibited in the Canadian department.—The finest 
and best specimens of that commodity were exhibited in the 





(See Canadian Journal, Vol. IT.) 
* 





CANADIAN ISINGLASS—REMARKABLE LOW TEMPERATURE AT ISLE JESUS. th 


Russian department. Isinglass of an inferior description was seen in 
the Indian department, and the produce of South America and 
the West Indies, The property which made it most valu- 
able for the refinement of fermented vinous liquors, was dependent 
upon the peculiar organization of the fibre of the air-bladder, and was 
not connected with its chemical nature. The air- bladder of the stur- 
geon in particular contained that pure gelatinous material in the great- 
est quantity, and it was that peculiar characteristic and complex fibre 
which gave the material the power of catching the feculent matters, 
and performing all the offices required in the management of fermented 
vinous liquors. There were unquestionably other fishes which afforded 
that form of gelatine. Many such were to be found in the Ganges and 
the Indus, and in the fresh waters of the immense rivers of North 
America, but in none that he was acquainted with was that peculiar 
form of Isinglass so fully developed as in the sturgeon species. Looking 
at the geographical relations with the organic products, he should have 
expected to find the sturgeon in the North American rivers, and on 
inquiring of the chief of the Canadian department, he found that such 
was the fact, and that ‘they were brought by the steamers to Quebec 
for food, but that the air-bladders were all thrown away. There was 
a source of wealth which he thought they ought to weleome. He be- 
lieved the Canadian merchants were capable of affording very large 
supplies of Isinglass, and he had taken pains to arouse them upon the 
subject, and he had put the representatives of that department in com- 
munication with some of the largest Isinglass merchants in London, 
and he hoped by this time attention had been awakened to the matter ; 
for he was sure that when a cargo of Isinglass from the sir-bladder of 
the sturgeon arrived from our colonies in North America, it would meet 
with a pecuniary reward, which would be the best stimulus they could 
have.” 





Remarkable Low Temperature at Isle Jesus, on the 22nd and 
23rd December, 1854. 


(Communicated by Dr. Smallwood.) 


On Thursday, the 21st December, 1854, at noon, the thermometer 
stood at 20°-2 Fahrenheit, with a 8.8.W. wind, accompanied with 
slight snow. The atmosphere during the morning indicated a high 
electric state. A little before 2, p.m., the wind veered to the N.E. by 
N., the temperature suddenly fell,” and the thermometer stood, at 10, 
p-m., at 14°-2 (below zero). On Friday morning, the 22d, at 6, a.m, 
the thermometer stood at 31°-0 (below zero). 


At 8, am., at 81°-6 low zero 

9. hs ota 27°-0 es do. ) 
10, ow ead 19°] do. 
11, oa he 17°-8 do. 
12, noon, oa 16°-6 do. 
1, p-m., 20s 12°1 do. 
4 ois * 11°8 do. 
3, ove ee 8°] do. 
. rs = 23°-4 do. 
8, ane oa 26°-9 do. 
10, ons ies 28°-2 do. 
Midnight a 84°-8 do. 
23d, at 6, a.m., - 86°-2 do, 
7, w a 86°-0 do. 
4 es tod $4°-3 do, 
10, @e act 24°1 do. 
12, noon, dios 13°4 do. 
2, p.m, one 12°-6 do. 
4, aM ‘i 9°] do. 
6, ant ats 12°-6 do. 
10, 9°1 do. 


There was no display of Aurora Borealis on the night of the 2st, 
and but a faint Auroral light at the horizon on the night of the 22d. 
The zodiacal light was very bright, and well-defined, on the morning 
of the 22d. * 
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Republication of the Ist Volume of The Canadian Journal. 


The encouragement which the Council of the Canadian Institute 
have received from the Library Committee of both Houses of Parlia- 
ment, as well as from numerous private individuals, in the publication 
of the Canadian Journal, and to which attention was drawn in the annual 
report, also in the circular addressed to the Secretaries of Mechanics’ 


NOTICES OF BOOKS. 


« Lives of the Queens of England before the Norman Conquest,” by 
Mrs. Matthew Hall. Philadelphia: Blanchard and Lea, 1854; 8vo., 
pp. 469. 

The records of the period which the authoress of the work before 
us enjoyed an opportunity of consulting, are so scanty, that it may 
well be a matter of surprise that so much could have been written on 





Institutes, &c., induces the Council to announce their intention of 
republishing a limited edition of the 1st Volume of the Canadian Jour- 
nal, as soon as the number of subscribers whose names have been duly 
transmitted to the Assistant Secretary of the Institute shall furnish a 
guarantee that the sale will cover the expenses of publication. It is 
proposed to reprint a fac-simile of the 1st volume, sewed, with paper 
cover, for fifteen shillings. Members of the Institute, or subcribers 
desirous of obtaining a copy of the Ist volume, should intimate their 
wish to the Assistant Secretary, without delay. 





Meteorological Results at Hamilton during 1854. 
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a subject respecting which so little isknown. Mrs. Hall, however, has 
made full use of traditional tales and romantic annals, and has woven 
with her history many striking incidents of the age and remarkable 
features of character, which we may receive as true or imagin meneay 
according to fancy. We have no doubt, however, that this book will 
be a general favorite, as it is pleasingly written. The subject is 
attractive, and notwithstanding the mystery with which much of it is 
enveloped, will suit many tastes, although it may not inform many 
minds. 


‘‘ The American Almanac and Repository of Useful Knowledge, for 
the year 1855.” Phillips, Sampson & Co.: Boston. 


This is the twenty-sixth volume of the ‘‘American Almanac,” an 
admirable and concise exposition of the affairs of the General and 
State Governments of the United States ; of their Public Institutions, 
Indian Affairs, Army and Navy, Commerce and Navigation, Revenue 
and Expenditure, Post-Office, Mint, Public Lands, &c., & 

The Astronomical Department is highly valuable, having been pre- 
pared by G. P. Bond, of the Cambridge Observatory. The European 
portion of the work gives the several States of Europe, their form of 
Government, the name, title and date of accession of the reigning 
sovereigns, the area and population of the several countries, &c., &c. 

‘‘The American Almanac” is a work which commends itself to Cana- 
dians as well as to the people of the United States. The able critique 
which appeared some years ago in a Boston Journal has had a bene- 
ficial effect, and the name of Mr. Bond will be a security that errors 
similar to those then noticed by the reviewer will not be found in the 
present issue. 





On the Solidification of Bodies under Great Pressure. * 


Mr. Fairbairn read a Paper which contained the results of a portion 
of the experiments conducted by himself, Mr. Hopkins and Mr. Joule, 
at the request of the Association, and by means of funds supplied for 
that purpose by the Royal Society. At the last meetiag at Hull, Mr. 
Hopkins alluded to these experiments, and then explained the nature 
of apparatus invented by Mr. Fairbairn for submitting the substances 
to be operated on to the enormous pressure of 90,000 Ibs. on the square 
inch. In these inquiries the objects kept in view were, to asce 
the exact laws which govern the cohesive strength of bodies in their 
present physical condition, and how far a knowledge of those laws may 
conduce to the reduction of the metals and their subsequent solidifica- 
tion under circumstances whereby increased strength and density be 
be obtained. The experiments commenced with spermaceti, bars of 
which were cast and left to solidify at the same temperature, but under 
different pressures. When pressure was applied to these bars, the one 
that sustained a pressure of 40,793 Ib. carried 7-52 lb per square inch 
more weight than one submitted to a pressure of 6,421 Ib., the ratio 
being in favor of the more strongly compressed bar, in its power of 
resistance to a tensible strain, as 1 to ‘876. It appeared from these 
experiments that badies when solidified under pressure have not only 
their densities greatly increased, but their molecular structure is also 
materially affected, so as to increase their adhesive power. Still further 

to elucidate the subject, cubes of exactly one inch were carefully pre- 
ete and loaded with weights till they were crushed. The first cube, 
solidified under a pressure of 6,421 lb., was crushed with 218 Ib. Tin 
was then operated on; a quantity of pure tin being melted and then 
allowed to solidify ; ‘first at the pressuré of the atmosphere and 
afterwards at a pressure of 908 lb. on the square inch. The same 
quantity taken from the same ingot was subsequently submitted to a 
pressure of 5,698 lb. on the square inch. The bars after being solidi- 
fied and allowed to cool for upwards of fourteen hours, were subjected 
to the usual tests of tensile strains. From these experiments there was 
derived, as nearly as possible, the same law or measure of strength in 
regard to the effects of pressure as obtained from the experiments on 
spermaceti ; for with the same pressures of 908 lb, and 5,698 Ib. upon 
the square inch, the breaking weights were 4,053 Ib. and 5, 787 1b. or in 
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the ratio of 1 to ‘706, being an increase of nearly one-third on the crystal- 
ized metal when solidified under about six times the pressure. From 
these facts Mr. Fairbairn observed, it is evident that the power of bodies 
to resist strain is greatly increased when solidified under pressure; and he 
said he considered it highly probable that the time is not far distant when 
the resisting powers of metals, as well as their densities, may be in- 
creased to such an extent as to ensure not only greater security, but 

ter economy by solidification under pressure. He said he was 
borne out in these views by the fact, that the specific gravities of the 
bodies experimented on were increased in a given ratio to the pressure. 
Spermaceti solidified under a pressure of 908 Ib. on the square inch had 
a specific gravity of 0-94859 ; whilst that solidified under a pressure of 
5,698 lb. had its specific gravity increased to 0,95495. The specific 
gravity of tin solidified under a pressure of 908 Ib. was 7-3068; and 
that solidified under a pressure of 5,698 Ib. was 7-3154, which gave 
0091 as the increased density from pressure. There are further ex- 
periments in progress to determine the law that governs this increase 
of specific gravity, and to determine the conducting powers of bodies 
solidified under severe pressure. Experiments have also been made on 
such substances as clay, charcoal and different kinds of timber. From 
the experiments on powdered dry clay, it appeared that a bar of that 
substance 8} inches long and 1} inch diameter, after being hammered 
into the cylinder, so as to become slightly consolidated, was reduced 
in bulk with a pressure of 9,940 Ib. on the square inch to 2-958; with 
a pressure of 54,580 lb. to 2:3; with 76,084 lb. to 2-288; and with a 
pressure of 97,588 Ib. to 2:195 inches. 





A New Arithmometer, or Caleulating Machine.* 
BY M. T. DE COLMAR, PRESENTED BY THE ABB MOIGNO, 

As the Abbé spoke English with difficulty, he requested Professor 
Wilson to explain the machine to the Section. The machine, 
which was very beautifully executed, consisted of an oblong box, 
about thirty inches long by six inches wide. On the face, the 
machine was furnished with a handle to turn round a number of 
small holes, at which the digits of the common arithmetic seale, 1, 2, 
8, 4, 5, 6, 7, 8, 9, 0, made their appearance as the machine worked, 
and which finally gave the answer. In this machine they were eight 
in number, but they might be extended to any number. To each of 
these was an index to be set to the required digit, engraved on a small 
attached vertical scale, and a small ivory ball to be moved along its 
scale according to certain simple rules, as the operation to be con- 
ducted by the machine varied from addition to multiplication, &c. 
Upon drawing out the sliding bottom of the machine, the machinery 
was exposed to view. This, though simple, could not be intelligibly 
explained without the machine or diagrams. The chief part of it 
consisted of eight cylinders so arranged that, as they turned, the digits, 
enamelled on a circle at their upper parts, came in succession to the 
holes in the face ; while by a number of indentations arranged spirally 
round them the digit to which the index was set would be stopped at 
the hole on the face at the digit corresponding to that at which the 
index was set; while by a set of pinions a connexion was given to them 
something similar to that in the common bank-note machine, so that 
addition could be performed and the result appear on the face :—thus 
by turning the handle once, the number itself appeared; by turning 
a twice every digit in it was doubled, and the result appeared above 
it twice the number originally set, and so on with any multiple of the 
number so set; then by moving the ivory ball any simple multiple of 
10 times, 100 times, 1,000 times, and so the number set could be 
obtained and added to those previously obtained, and thus the opera- 
tion of multiplication performed of any number by any number to the 
extent the machine could give, in this case up to 99,999,999 or nearly 
100,000,000, The Professor then exemplified this, by setting a large 
number and multiplying it by a number which consisted of three 
digits. He then explained how the other operations were to be per- 
formed, showing that the machine could add, subtract, multiply, divide, 
raise to an integer power, or extract the square or cube root with pre- 
cision and rapidity. The price of the machine exhibited was £50. 





On the Cause of the Phenomena 
Teeland, 


BY Dr. STEPHENSON MACADAM, 

These Geysers were singled out, because our knowledge of them 
is such as to entitle us to speculate on the force at work; 
but, at the same time, it is highly probable that a theory which 


exhibited by the Geysers of 
. 
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will explain the Iceland Geysers will also account for those 
found in California. These Geysers are essentially intermittent 
hot springs from which, at intervals, there issue successive jets of 
water, and thereafter immense volumes of steam. When these ha 
been ejected, the Geysers remain quiescent for 6 longer eraborter tat, 
In endeavouring to agcount for the phenomena in question, the author 
assumes that there exists in connexion with each Geyser a subterranean 
chamber, the floor of which is of a roundish form, and at a tempera- 
ture of not less than 340° Fahr. At or near the roof there are fissures 
communicating with springs or reservoirs of water, by which the 
latter may be allowed to flow into the caverns,—the tube which passes 
from the cavity to the surface of the earth taking its rise from the side 
of the chamber and very near the lowest part. Without entering into 
details, the author assumed this tube (as other writers on the 

have done) to be somewhat like an inverted syphon; the shorter limb 
of which communicates with the, chamber, whilst the longer limb, 
pursuing a tortuous course upwards, forms the exit or omission tube 
of the Geyser. Water finds access by the fissures into the cavity, 
where, from the high temperature of the matter it falls upon, it is 
immediately compelled to assume the spheroidal condition ; its temper- 
ature while in that state being 205°7° Fahr. The water gradually 
accumulates, till at last so much has entered the cavity that the heated 
floor can no longer keep the liquid in the spheroidal state, the water 
in consequence touches the mineral surface ; its temperature is almost 
instantly raised to 212° Fahr,; and large volumes of steam are gener- 
ated. This steam, in its passage to the mouth of the Geyser, encoun- 
ters a body of water which it raises to the boiling point, and thereafter 
when no more steam can be condensed it forces the heated water from 
the conduit. The propelling agent having thus cleared a path for it- 
self, the steam escapes in large volumes, with a rushing sound more or 
less violent. The author, by means of diagrams, illustrated the vari- 
ous forms which the Geyser might be suppposed to present in its 
internal mechanism. He considered it quite possible that the details 
given might require to be modified. What he wished to bring promi- 
nently forward was, that the spheroidicity of water afforded a means 
of accounting for the intermittence of the hot springs. 





On the Silurian Anthracite of Cavan. * 


BY DR. WHITTY. 

The author described this deposit as a bed of soft anthracite orculm, 
about 4 feet thick, occurring in dark grey clay-slate, dipping 80° 
south-east, with an average strike of 37° westof north. The slaty rock 
occurs alternately with beds of shale and conglomerate, much altered by 
metamorphic action. The bed of anthracite varied its direction, but 
seldom more than a few degrees; it appeared to have suffered much 
by compression and dislocation, diminishing in a short space to a few 
inches in thickness, or giving off spurs into the slate rock; portions of 
the slate were also included in theculm. Its composition was carbon, 
77°64; water, 4°35; ash, 18-1. For burning it required mixture with 
wood or turf. It might be worked like the cornish mines, being nearly 
vertical, and the water brought out by an adit, without pumping. The 
value of culm in Cavan was 8 to 10 shillings per ton; of coal, 24 
shillings per ton; the culm would be of value for lime-burning.—Dr. 
Griffiths stated that he had not met with anthracite elsewhere in the 
grauwacke of Ireland; if this bed could be traced at the surface for a 
long distance it might be worked like a mineral vein.—Prof. Harkness 
said, that the attempt to work Silurian anthracite in Scotland had been 
unsuccessful. 





Coton1aLt Postace.—There are now thirty-three British colonies, to 
and from which the letter postage has been reduced to 6d. In fourteen 
of these colonies the postal arrangements are under the control of the 
local colonial authorities, viz., Ceylon, Trinidad, Barbadoes, Bermuda, 
Canada, Nova Scotia, Newfoundland, Prince Edward’s Island, St. Hele- 
na, the Gold Coast, New Brunswick, New South Wales, South Australia, 
and Victoria ; in the remaining nineteen colonies the posts are controlled 
by the British Postmaster-General, viz., Hong-Kong, Antigua, Gibral- 
tar, Granada, Malta, Berbice, Honduras, Demerara, Bahamas, Cariaco, 
Jamacia, Tobago, St. Vincent, Montserrat, St. Lucia, Nevis, St. Kitt’s, 
Tortola and Dominica. The whole of the 6d. private-ship letter rate 
belongs to the British post-office for letters to or from the latter-men- 
tioned colonies; and on letters to and from the other colonies the 6d. 
private-ship letter rate is divided equally between the local, colonial 
and British Governments. 





* Meeting of the British Association in 1854.— Atheneum, 
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Latitude, 48 deg. 89.4 min. North. Longitude, 79 deg. 


21. min. West. Hlevation above Lake Ontario, 108 feet. 





Monthly Meteorological Register, at the Provincial Maguetical Observatory, Toronto, Canada West.—December, 1854, 
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Highest Barometer...... 80-245, at 10 a. m. on 23rd ) Monthly range: The depth of rain fallen is nearly an inch below the average, and 
Lowest Barometer....... 28-917, at 4 p.m. on 6th 1-328 inches. that of snow 4-2 inches above. The month is also remarkable as hay- 
Highest registered temp’ture +-44°-8, at p.m. on 15th ) Monthly range: ing been the most windy month of the whole series of 8 years—the 
Lowestregistered temperature —7°-0, atp.m. on 19th §1°-8. mean velocity being 2-26 miles per hour above the average December 
Mean Maximum Thermometer.............. 29°-46 ) Mean daily range: velocity ; on the 4th the mean of the whole day was 28-21 miles per 
Mean Minimum Thermometer.............. 14°38 15°-08. hour, which much exceeds anything previously recorded. 
Greatest daily range......... 81°-2, from p.m. of 21st to a.m. of 22nd. The change of mean temperature from day to day has been exces- 
Warmest day....... 15th. Mean temperature...... 88°-28 ) Difference, sive in several instances—thus from the 8th to 9th it rose 18°, from 
Coldest day......... 19th. Mean temperature...... 2°-02 } 86°-26. 19th to 20th it rose 18°-8, and from 22nd to 28rd it rose 18°-5, and 


Greatest intensity of Solar Radiation, +-52°-0 on p.m. of 14th ) Range, 

Lowest point of Terrestrial Radiation, —11°-8 on a.m.of 19th {f 68°-8. 

Aurora observed on 1 night: viz. 29th. 

Possible to see Aurora on 7 nights. 

Impossible to see Aurora on 24 nights. 

Raining on 5 days. Raining 19-0 hours; depth, 0-590 inches. 

Snowing on 12 days. Snowing 63-0 hours; depth 17-2 inches. 

Toronto Bay was frozen over on the 2nd December, and it continued 
permanently frozen during the month. Skaters and Pedestrians 
crossed on the ice from the St. Lawrence Market to the Peninsula 
Hotel on the 8th. 


Sum of the Atmospheric Current, in miles, resolved into the four Cardinal 


directions. 
North. West. South. East. 
8101-02 3156-48 995-16 873-50 


Mean direction of the Wind, W 43° N. 
Mean velocity of the Wind, 8-66 miles per hour. 
Maximum velocity, 38-2 miles per hour, from 10 to 11-a. m. on 4th. 
Most windy day, the 4th; mean velocity, 23-21 miles per hour. 
Least windy day, the 30th; mean velocity, 0-92 « aa 
This month has been marked by an unusually early setting in of 


winter, the thermometer having fallen below zero on the 7th, and the ° 


Bay frozen over on the morning of the 2nd. The mean temperature 
of the month has been 4°-3 below the mean of the last fifteen Dee2m- 
bers, and is the lowest of all but those of 1845,1850 and 1851. The 19th 
was the coldest day of the year but one,—January 28th the mean of 
which was 1°-58, 














from the 28th to 29th it fell 22°.0. Between 10 p.m. on the 19th and 
2 p.m. on the 20th there was a rise of temperature of 30°-8. 





Comparative Table for December. 















































‘Temperature. Rain. Snow. whee 
2 | Dif. | iax.| Min. | ro : Mean 
ees me obs’vd| obs’vd mene» D’s. | Inch. | D's. | Inch. Velocity. 
| 
| | 
1840 | 23-3|—1-9] 4f-0 |— £4) 45-4) 3 [Inap.|18 - 
1841 | 28-7|4-2-5| 45-5 |4- 2-4) 48-1| 7 |6-600) 5 1-88 |tb. 
1842 | 24-7 |—1-5| 40-3|+ 3-8! 86-5) 3 |0-880)17 | ... | 0-61 |Ib. 
1843 | 30-0|4-3-8| 41-1 |+- 2°7| 38-4! 6 |1-040} 8 | 8-1 | 0-58 |fb. 
1844 | 28-2|+2-0] 48-9 |— 0-8) 49-7| 6 |Impf| 6 | 4-2 | 0-40 tb. 
1845 | 21-1|—5-1| 87-6 |— 2-7| 40-8, 2 |Imap.|12 | 4-7 | 0-70 |ib. 
1846 | 27-5|4-1-3] 49-2 |+ 8-7) 45-5! 5 |1-215| 9 | 6-0 | 0-57 |fb. 
1847 | 80-1|4-8-9) 50-0|+ 6-6) 43-4. 7 |1-185| 8 | 6-8 | 4:55 |Miles. 
1848 | 29-1|+-2-9] 49-1 |-+- 0-6) 48-5 7 |2°750| 7 |16-5 | 5-44 |Miles. 
1849 | 26-5|+-0-8| 41-3|— 5 2 46-5! 5 |0-840/12 | 9-6 | 6-28 |Miles. 
1850 | 21-7 |—4-5| 48-3 |\— 9-7| 58-0 2 |0-190/18 |29-5 7-49 Miles 
1851 | 21-5 |—4-7| 48-8|—10-5| 54-3 6 |1-075)16 |10-7 | 7-87 |Miles 
1852 | 31-9|+-5-7|51-0|4-18-9 87-1, 7 |8-995/10 |20-1 | 6-54 |Miles. 
18538 | 26-3 |—0-9| 42-2 |— 5-2) 47-4. 4 |0-625/18 [22-8 | 4-98 |Miles. 
1854 | 21-9 |—4-3| 41-8 |— 5-9! 47-7 5 |0°59012 |17-2 | 8-66 |Miles. 
=e abies —_ |__| 0-69 |tbs. 
M’n. [26-17 44°74\—0-71 45°45 5-0!1-499'11-3| 18-0! 6-40 [Miles 
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The Solar Eclipse of May 26th, 1854. 
Extract from the Minutes of the Council of the Canadian Institute. 


“ Resolved, That Professors Cherriman and Irving be ap- 
pointed a Committee to draw up instructions for general 
distribution relative to the approaching Solar Kelipse.”’ 





Supplementary Report of the above Committees 
Read before the Institute, January 18th, 1855. 


The Committee, appointed by the Council of the Canadian 


' Institute to draw up suggestions for observers of the Solar 
| Eclipse of May 26, 1854, having received from several stations 
in Canada accounts of observations made with reference to the 
» instructions published by order of the Institute, have thought 
' it advisable to lay them before the Institute in a connected 
' form, and at the same time, as several of the phenomena men- 
| tioned in their former report have escaped observation, it 
' appeared desirable to enter at some length into the grounds on 
| which these phenomena were expected to occur and to examine 
| the probable cause of their not having been observed. Many 
| of the points thus involved are of considerable general interest, 
- and the explanation of them is in some cases not easy and even 
| doubtful; neither is information regarding them very accessible : 
q ow Committee, therefore, will claim the indulgence of the 


nstitute while discussing these points with a minuteness, which 


_ might be tedious and superfluous were they addressing professed 

; astronomers, but which may not be deemed improper in offering 
| to amateur-observers the received or probable explanations of 
| the points in question. 


Notices of observations have been received from the following 


_ stations :— 


1. Kingston, by Lieut. Col. Baron de Rottenburg and Fred. 


» J. Rowan, Esq., from a position contiguous to Murney’s tower. 


Mr. Rowan used a small telescope, by Troughton & Sims, 


| attached to a transit theodolite; Baron de Rottenburg a telescope 
.  Bepunge three and a quarter feet focal length, with an object 


es two and a quarter inches. The mean time was obtained 
m several double altitudes of the sun taken on the days 


preceding the eclipse and continued up to the day itself by Mr. 


wan. The watches used were of a description to be depended 


upon, with a probable error of three or four seconds only. The 
_Tegister of the thermometers was carefully attended to by the 
' Messrs. Williams, of Kingston; one thermometer was | 

in sunshine, the other kept in the shade; the one 


aced 
laced in 
sunshine had its bulb blackened. The day throughout was 
most serene and cloudless, and highly favourable in all respects. 


2. At St. Martin, Isle Jesus, Montreal, by Dr. Chas. Smallwood, 


_ who contributes a series of physical observations made at inter- 


vals of fifteen minutes. It is to be regretted that the day was 
unfavourable, and thus diminished the importance which the 


excellence of the instruments and Dr. Smallwood’s well known 
' experience and skill would have given to such a series. He 
_ observes, “Clouds (Cum. Strat.) had been somewhat heavy for 


some hours previous, but a few minutes before four o’clock they 
cleared away and left the first contact visible, and remained so 
Vou. ITI., No. 8, March, 1855. 
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with light clouds occasionally passing over the sun’s disc until 
after the greatest obscuration. The final contact was obscured 
by dense (Stratus) clouds which continued until Gh.45m., when 
the sun re-appeared under its usual aspect.” 


3. Toronto, the Observatory, by Sergeant Jas. Walker, Cor- 
poral A. Stewart, and Gunner James Lily, R.A. Physical 
observations were taken every five minutes with the Observatory 
instruments, under the usual precautions. The small portable 
Azimuth-transit telescope was used for noting the times of 
contact, which were given by the Observatory Chronometer 
(2393), whose error and rate were known. e day was in 
every respect favourable. 


4. Prescott, C.W., by the members of the sub-committee, 
Sergeant Thos. Menzies, R.A., Mr. Ed. Fitzgerald, B.A., and 
Mr. William Cooper. The telescopes employed were a two-feet 
Gregorian reflector, by Watkins & Hill, four inches diameter, 
and a three and a half feet refractor, by Dunn, with two and 
three quarter inches aperture. The magnifying power employed 
in each was forty. The time was given by an excellent portable 
chronometer by Arnold, whose error and rate for Toronto were 
known, an approximate allowance of 15m. 20s. being made for 
the difference of longitude between Prescott and Toronto. The 
observations were made on the West Bastion of the Fort which 
is situated on a gentle rising ground to the east of Prescott. 
The day was very favourable, the sky being perfectly cloudless, 
though a boisterous wind interfered with the steadiness of the 
telescopes. 


5. Observations were also attempted at Montreal, by Lieut. 
A. Noble, R.A., but were prevented by clouds. 


The following table gives the times of occurrence of the various phases 
at the stations named. 








Lat. 44°-42 N.? 


Toronto. 
Lat. 439-394 N. 5 
Long.75°-31’-58W? 


Long. 79°-21' W. 


Kingston. 
Lat. 449-8. N.? 
Long. 76°-40' W.? 





Local times of..... ....+++ Eclipse annular but 
not central. 


Partial, eleven 


Annularand nearly 
digits obscured central. 





hm & 
& $ % ios} 


& § a7 oo 


End of Annularity 8 > 21 fae 


&} 8 at obs 


The astronomical application of these times is to furnish, by 
comparison of numerous other stations, corrections to the tables 
of the sun and mooa, and also to give approximately the diffe- 
rences of longitude of the stations pon ao but to enter into 
these particulars does not fall within the scope of the present 
paper. 

The following tables embrace the Meteorological Observations 
forwarded from the different stations :— 


hm 8. 
Commencement of Eclipse 3. 44 425 





} 
| hm & 
| 


Com. of Annularity 














End of Eclipse 





| 6 22 2% | 6 M4 O17 











* No. (1), Refracting telescope, J. B. C.; No. (2) Reflector, G. C. I. 
+ This observation is too late, a violent gust of wind at that time 
shaking the telescopes so as to render distinct vision impossible. 
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Kingston. 
Thermometer in | Thermometer in 
Locat Mzan Time. sun with blackened) 
bulb. shade. 

h. m. 8 4 

8 57 18 82 72 
4 09 15 79 71 
4 87 29 77 70 
4 48 40 74 69 
4 57 00 72 66 
5 12 55 67 66 
5 15 59 66 65 
5 2 00 67 64 
5 80 00 69 i 65 
5 35 00 71 65 
5 4 00 738 67 
6 00 00 75 65 
6 15 00 76 66 
6 22 42 75 pe 








St. Martin, Isle Jesus, Montreal: height above level of sea 118 feet. 
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[1855. 
Prescott. 

THERMOMETER IN SHapE. | Agu. Vapour. RavrarTion. 
rs] 
a 
a $ 
= ; 4 - 
= s a Ff A & ‘3 
| & a . 5 s g o 
eirelsig@iagig*iay§ 
I A = A e =) MD Be 

h. m, 

4.08 | 71:5 | 57% | 140 | 0.304 | .40 | 8150 | 72°6 
ll 71.0 57.0 14.0 .294 .40 82.5 71.5 
.16 71.2 67.2 14.0 299 .40 82.2 71.5 
-21 70.2 57.5 12.7 821 45 82.2 69.0 
.26 70.0 56.0 14.0 279 89 81.0 69.0 
81 69.8 56.5 13.3 296 41 79.5 68.5 
.86 698 56.8 13.0 801 43 78.7 66.4 
41 69.6 | 66.4 18.2 294 41 76.0 66.6 
.46 69.5 56.0 13.5 289 41 76.0 68.0 
51 69.2 55.8 13.4 ' (2838 41 75.8 68.4 
.56 68.2 65.8 12.4 .296 44 75.6 67.4 

6.01 67.0 56.2 11.8 .808 46 73.4 67.0 
.06 67.7 54.8 12.9 -276 42 71.7 66.6 

il 66.8 54.4 12.4 .275 43 70.4 65.8 
16 66.2 54.2 12.0 .276 44 68.8 65.0 
17 66.2 54.2 12.0 276 44 68.0 64.6 
-22 66.1 54.2 11.9 277 44 68.0 64.2 
.26 66.2 63.8 12.4 266 42 68.4 64.8 
81 65.5 54.0 11.5 278 45 68.8 64.5 
.36 65.0 63.8 11.2 278 46 69.2 64.0 
41 65.0 63.8 11.2 278 46 70.0 64.0 
46 65.0 54.0 11.0 .284 47 70.8 68.8 
51 65.4 54.4 11.0 .289 47 71.4 64.4 
-56 65.6 54.4 11.2 286 46 72.2 64.8 

6.01 65.2 54.7 10.5 299 49 78.8 64.4 
.06 65.2 54.8 10.4 805 .50 74.5 64.3 
Bi! 65.8 55.2 10.6 807 .50 75.2 64.7 
.16 65.8 54.8 11.0 296 48 76.0 64.4 
21 65.5 55.0 10.5 804 50 76.2 64.6 
-26 65.5 55.5 10.0 .809 -52 76.8 65.0 
-27 65.2 54.8 10.4 .804 .50 75.8 64.4 
81 65.7 55.0 10.7 816 .50 75.8 64.7 



































| 





At the beginning of the eclipse, the wind was blowing fresh 
from W.N.W., and continued so until 4h.-45m., from which 
time it gradually decreased till, at the annularity and afterwards, 
it was almost calm. 


The thermometers (dry and wet bulb) were mercurial by 
Negretti No. 42: they were attached to the N.E. end of the 
platform in perfect shade, the bulb about three feet above the 
tread of the banquette, which is gravelled, but shaded by the 
parapet. 


The solar-radiation thermometer was a Kew Standard (No. 63), 
with its bulb coated with lamp-black : it was suspended in the 
entrance of a sentry-box facing South, the box being painted a 
dark leaden colour, and forming a good position. 


The thermometer for terrestrial-radiation was also a Kew 
Standard (No. 64), protected from the sun’s direct rays, and 
also by a concave of tin from the radiation of the ground, but 
the exposure of this instrument was imperfect, and the results 
are not to be depended on. 
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1855.] 
Toronto Observatory. Height above sea level 342 feet. 
Ter. 1n SHADE. Leunees RaDIaTION. gy Winp. 

— °o 

E 4 ; 
=e ¢ 3 : 
z Ss 3 . 

° . : ec . : 3 - 
Sieieigielg) |F) Fig ie 
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8.80 | 66.9 | 61.1 | 5.8 |0.459| .71 | 86.4 | 60.4 | 29.682;/SWbS 
.85 | 67.0 | 61.1 | 5.9} .458] .71 | 86.2 | 60.4 

40 | 66.7 | 60.7 | 6.0 | .454] .71 | 86.9 | 60.0 | 29.6380 

.45 | 66.9 | 60.9 | 6.0 | .454] .71 | 84.0 | 59.8 

.50 | 65.8 | 59.9 | 6.9 | .426] .70 | 82.7 | 59.2 

.55 | 66.1 | 60.0 | 6.1 | .487| .70 | 82.8 | 59.0 | 29.628 
4.00 | 66.0 | 60.0 | 6.0 | .488] .71 | 82.6 | 59.2 SWb 8} 2.9 
.05 | 65.8 | 59.6 | 6.2 | .428} .70 | 82.5 | 59.0 

-10 | 65.7 | 59.6 | 6.1.| .429| .70 | 82.4 | 58,2 | 29.628 

-15 | 65.6 | 59.5 | 6.1 | .427| .70 | 80.1 | 57.9 

-20 | 65.6 | 59.5 | 6.1 | .427! .70 | 77.8 | 57.8 

-25 | 65.2 | 68.5 | 6.7 | .402| .67 | 77.6 | 58.0 | 29.620 

.80 | 65.4 | 58.3 | 6.1 | .408] .70 | 75.0 | 58.0 

.85 | 65.0 | 58.6 | 6.4) .408| .68 | 74.4 | 57.8 

.40 | 64.9 | 57.6 | 7.8 | .881] .64 | 72.6 | 58.0 

.45 | 64.9 | 58.8 6.1 | .416} .70 | 72.4 | 58.0 

50 | 64.8 | 58.3 | 6.5 | .402] .67 | 69-4 | 58,0 | 29.624 

.55 | 64.0 | 58.1 | 5.9 | .405| .70 | 67.2 | 57.8 
5.00 | 64.0 | 57.9 | 6.1 | .401| .69 | 65.1 | 57.2 SW b §| 2.7 
.05 | 64.1 | 57.7 | 6.4] .898] .68 | 63.4 | 56.8 

.10 | 64.0 | 57.6 | 6.4} .891] .68 | 63.5 | 55.4 

-15 | 63.8 | 57.1 | 6.7 | .879| .66 | 64.2 | 54.8 | 29.626 

.20 | 64,0 | 56.8! 7.2 | .868] .64 | 65.4 | 63.8 

.25 | 62.8 | 56.9 | 6.4 | .890| .72 | 67.2 | 54.8 

.80 | 626 | 57.1 | 5.5 | .898] .72 | 69.8 | 58.2 

.85 | 62.8 | 66.8 | 6.0 | .881| .68 | 71.6 | 53.2 

.40 | 63.1 | 57.0 | 6.1 | .885| .69 | 72.4 | 53.0 | 29.626 

-45 | 68.0 | 56.1 | 6.9 | .859| .64 | 78.2 | 53.8 

.50 | 68.1 | 56.6 | 65] .873| .66 | 73.8 | 54.2 

.565 | 68.1 | 66.8 | 6.8 | .878| .67 | 73.8 | 54.8 
6.00 | 68.6 | 57.0 | 6.6 | .878)| .66 | 73.5 | 55.0 

06 | 64.1 | 57.1 | 7.01 .876) .65 55.4 | 29.626|SW b S| 1.2 
-10 | 64.3 | 57.8 | 7.0 | .880) .65 55.2 

15 | 64.1 | 57.1 | 7.0 | .876| .65 | 76.4 | 55.2 

.20 | 64.8 | 57.5 | 7.8 | .881| .64 | 78.2 | 54.8 

-25 | 65.8 | 57.6 | 7.7 | .881) .62 | 76.4 | 51.6 

.80 | 66.3 | 57.5 | 7.8 | .874] .61 | 75.6 | 51.0 | 29.626\SW b S| 0.8 





























The dry and wet bulb thermometers were the Observatory 
Standards in their_usual position. 


The thermometer for solar radiation was a mercurial b 
Watkins & Hill, its bulb covered with a coating of lamp-blac 
dissolved in spirits of wine, and freely exposed to the sun’s rays. 


The usual thermometer for terrestrial-radiation was employed, 
its bulb in the focus of a polished planisphere, and protected 
from the sun’s direct rays. 


In considering the meteorological effects producetl by the ab- 
normal extinction of the sun’s heat in an eclipse, it is evident 
that these effects are always mixed up with the ordinary changes 
that are produced by the ever-varying conditions of the atmos- 
phere and the other causes that determine the meteorological 
conditions at a given time and place, and it is only by a com- 
parison of results obtained at numerous stations that these 
latter can be eliminated. Still, an examination of even the 
few sets in the preceding tables will furnish several points of 
interest. Thus, at Montreal, the rise of the barometer is 
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marked and steady ; at Toronto, on the contrary, the barometer 
sank during the early part of the eclipse, and then, after a 
slight rise, remained perfectly steady during the latter half of 
the period, showing that the rise at Mon’ was not a pheno- 
menon peculiarly connected with the eclipse. Again, at Pres- 
cott, the tension of aqueous vapour fell potion 15 suddenly 
about ten minutes before the annularity, reached its lowest 
point five minutes after the end of the annularity, and then 
increased during the remaining period ; at Toronto, the changes 
are more i lar, but indicate, on the whole, a descent 
shin. while at Montreal the same fact may be noted, 
though with still greater irregularity. 

The following abstract gives the values of this tension for the 
three places at the times of beginning and end, and greatest 
obscuration, and also the mean values for the first and latter 





























Prescott. Toronto, Montreal. 
Beginning of Eclipse....... 0-304 0-459 0-481 
OGG 10 cncpskdct gonacepees 216 “893 464 
End .... 804 876 435 
Mean of First Half......... i +298 “418 Ee “489 
Mean of Latter Half....... -289 -860 457 

















In the total eclipse of 1842, it was noticed at Perpignan 
that a strong dew was deposited after the total obscuration, 
falling in drops from the leaves, the explanation of which is 
clearly that the temperature of the earth had been more reduced 
by radiation than that of the air by the deprivation of the sun’s 
rays, and to such an extent as to reduce the contiguous strata 
of air below the dew-point temperature, and thus cause them 
to deposit dew. It. is, therefore, a point of interest to examine 
if, during the eclipse, any increase of humidity can be detected 
in the atmosphere, which can fairly be to such a cause. 
An examination of the tables shows that none such can be de- 
tected, the humidity decreasing at Toronto and increasing at 
Prescott with about equal steadiness, while at Montreal the 
changes are less regular, but give an increase in the latter half 
of the period over the former. 

As might be expected, the effect of the deprivation of the 
sun’s heat on the temperature of the air is decisively manifested 
by the thermometrical observations, of which those at Toronto 
and Prescott, having been made by standard instruments and 
with all possible precautions, may claim a certain degree of 
precision; those at Montreal are less available by reason of 
the unfavourable nature of the day. As regards the march of 
the ordinary dry bulb thermometer, two causes are involved, 
at first conspiring but afterwards opposing each other, namely, 
—the ordinary diminution of temperature by the decline of 
day, and the gradual extinction and subsequent restoration of 
the sun’s rays. In the earlier interval of the period of eclipse 
both combine to lower the temperature, but, later on, the de- 
scent of the sun and the gradual enlargement of his visible 
dise produce opposite effects, and we are thus prepared to find 
the fall of the thermometer not afterwards compensated for by 
the subsequent rise. At Prescott, the fall during the eclipse 
was 6°-5, and the subsequent rise only 0°-8 ; at Toronto, these 
quantities were 4°-6 and 3°-0; at Kingston 8° and 8°. The 
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lowest temperature occurred not at the period of greatest ob- 
scuration, but, as might have been anticipated, somewhat later 
—at Prescott, 16 minutes after the middle of annularity ; at 

. Kingston, about 12 minutes ; and at Toronto, 20 minutes after 
the greatest obscuration. 


The normal fall of the temperature at Toronto on that day 
from the beginning of the eclipse to the greatest obscuration is 
1°-0, and that from the greatest obscuration to the end is 2°-2 ; 
so thatthe diminution and increase of temperature due to the 
obscuration and re-appearance of eleven digits of the sun’s dise 
would be respectively 3°-6 and 5°-2, the mean of which is 
4°-4—a result which is approximative only in so far as the 
actual march of the temperature of that day may have coincided 
with the normal: and the elimination of this possible discre- 
pancy is precisely one of those points which can only be effected 
by comparison of similar results at many stations. 


The effect on a thermometer with blackened bulb freely 
éxposed to the sun’s rays is of course much greater. At To- 
ronto the fall was 23°-0), at Prescott 13°-0, at Kingston 16°— 
the minimum occurring in all at the greatest obscuration ; the 
subsequent rise to the end of the eclipse was at these stations 
12°-2, 7°-8, and 9°, the excess of the fall above the rise being 
due to the sun’s descent in the heavens. 


It may be mentioned that at the Observatory, Toronto, in 
addition to the usual photographic traces of the self-recording 
magnetic instruments, eye-observations of all the instruments 
were made consecutively during the eclipse, but no unusual 
disturbance of any of the magnetic elements occurred. 


Among the most striking natural phenomena attending a 
solar eclipse are the changes in the colour of the sky and the 
aspect of terrestrial objects. Such changes are attested by ob- 
servers on all occasions, but the precise nature of them varies 
considerably with the particular circumstances of the locality, 
the nature of the day, and, in no slight degree, depends also 
on the idiosyncrasy of the observer himself. Thus we find, in 
the historical records of different eclipses, from the year 840 
A.D. downwards, that “ the blue tint of the sky became a livid 
colour,mixed with ashade of purple;”! that “the solar light passed 
during the progress of a solar eclipse, from its ordinary white 
to yellow, then to orange, and finally, before complete immer- 
sion, the last rays were reddish ;’’? that the character of the 
complete obscurity was a “tint wan and livid, a shading of 
olive-grey, which threw over nature, as it were, a veil of 
woe ;’”’8 that “on the horizon over the sea line was a large band 
of red orange ;”’4 and again, “ onthe horizon opposite the sun 
rose a belt of from 15 to 20 degrees in altitude, whose colour 
resembled that of red copper, while higher up, the sky was of 
a sombre violet-tinted azure.”> In another account, we read 
that as the obscurity increased, the remaining daylight had a 
yellowish tinge, and the azure blue of the sky deepened to a 
purplish violet hue, and during the complete immersion, the 
heavens, in the neighborhood of the sun, were of a uniform purple 
grey colour, in the zenith of a purplish; violet, and oppo- 
site the sun, broad bands of yellowish-crimson, intensely 
bright, pervaded large portions of the sky, while the sea turned 
lurid red. Other observers note the increasing darkness to 
be accompanied by a peculiar greenish hue ;’_ in the zenith the 
clear blue turning purple black ;* and opposite the sun, up- 
wards from the horizon, the sky being largely and brilliantly 
illuminated with rosy red ;® or as others describe it, “with 
magnificent yellow-orange or amber colour, contrasting strongly 
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with the dark purplish-grey of the sky overhead, while in the 
neighbourhood of the sun a sombre leaden hue prevailed.” 

Equally striking are the various notices of the changes in 
the aspect of terrestrial objects. So far back as 1706, it was 
observed by Plantade and Clapiés, that “ when eight digits 
were eclipsed, objects appeared of an orange-yellow, and at 
eleven and a half they assumed a red tinge.” The attention 
of observers having been especially directed to this point by 
Arago, the eclipse of 1842 furnished numerous data from dif- 
ferent quarters extremely curious and interesting. All agree 
that a little before the commencement of the total obscuration 
the colour of surrounding objects became livid, and, in parti- 
cular, the faces of persons assumed a wan and cadaverous ap- 
pearance, the precise tint, however, being variously represented ; 
thus, in some we read that objects appeared slightly yellowish 
or reddish ; in others, that the paleness partook of an olive or 
olive-green hue: again, that from a greenish tint they passed 
gradually to saffron according to some observers ; to violet, ac- 
cording to others; described by another, as if they had been 
seen by a Bengal light. So the landscape of an extended plain 
had a greenish cast, and the waters of lake and river assumed 
a frightful leaden appearance, while the sea is described other- 
where as glowing with lurid red. 


Before entering on the various explanations that may be 
offered for these phenomena, we may examine what was re- 
marked in the present eclipse, bearing in mind that we ean only 
expect in a partial eclipse indications, probably faint, of those 
great changes attendant on a total one. 


From Kingston, we learn that ‘at the period of greatest 
obscuration, the appearance of the landscape under the sun was 
lurid, and seemed as if viewed through glasses of a neutral 
tint. The obscuration was very palpable, aud quite different 
from the ordinary shades of evening. Nothing remarkable 
was observed in the portion of the heavens opposite the sun in 
the eastern horizon.” 

At St. Martin, “‘ at 4h. 50m., till some time after the 
greatest obscuration, the heavens appeared of a pale yellow 
hue. A large mass of clouds (cum. strat.) lay on the 
eastern horizon, which increased in blackness as the light of 
the sun decreased.”’ 


At Toronto, “at the greatest obscuration (5h. 04m.) a dull 
red or brown tinge round the horizon, to E. and 8.E., reflected 
so strongly as to affect the appearance of terrestrial objects, of 
individuals, and their dress.” 

At Prescott, a curious instance occurred of the variations 
that may happen in the description of the same phenomena of 
shade and colour by different individuals. 


Some time before the annularity commenced, one of the ob- 
servers detected a red tinge in the increasing darkness on the 
horizon towards the S.E., and called the attention of the rest 
to it, but all of them denied any perception of it. Thinking it 
might be an optical illusion arising from the continued use of 
a coloured glass, this person rested his eye for some time, 
and on again looking in that direction, was convinced of the 
existence of the tint still more strongly. It was again denied 
by the rest, who could see only a gray like that of early dawn. 
The observation was of course set down as doubtful, but is de- 





1. Halley, 1715. 2. Brau, 1842. 
8. Pinaud and Boigiraud, 1842. 4. De Passa, 1842, 
5. Piola, 1842. 6. Hind, 1851. 
7. Robertson, 1851. 8. Airy, 1851. 
9. Airy, 1851. 10. Swan, 1851. 
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cisively confirmed by the evidence of several in the observations 
at Toronto. 


As the annularity approached, the landscape assumed a pe- 
culiar sombre hue, differing sensibly, though in what it is hard 
to say, from the shades of evening, or of a sky overcast with 
clouds, and during the annularity that strange lurid appearance, 
so often remarked, rested on terrestrial objects, giving to the 
grey stone buildings of the Fort a greenish tinge, and making 
the faces of individuals look ghastly and corpse-like. 


It will be collected from what has preceded, that the changes 
of coloration referred to, though varying in detail on different 
occasions, and even variously represented by different persons 
at the same time and place, present some features in which all 
agree, such as the red or orange tinge on the horizon, the 
purple gray of the zenith, and the lurid green of light-coloured 
terrestrial objects. The question arises—Can these circum- 
stances be accounted for, considering them as due to the vary- 
ing action of the sun’s light on our atmosphere? or are we to 
infer that the quality of the sun’s light is different at different 
points of his disc? To the latter we are able to reply in the 
negative ; for in this case the solar spectrum formed by refracting 
the sun’s rays through a prism would undergo modification in 
color during the progress of the eclipse. The experiment was 
tried on this occasion by Dr. Smallwood, who states that “ the 
spectrum exhibited a very slight increase of the red ray,”’ which 
is sufficiently accounted for by the descent of the sun towards 
the horizon. Conclusive as this is, another test of the same 


‘might have been afforded by an observation suggested by the 


Committee, namely—an examination of the coronz formed oc- 
casionally when a light cloud or haze interposes before the sun’s 
disc. The colors of these rings (first recognized by the cele- 
brated Young as a problem of interferences on the undulatory 
hypothesis of light) would have varied from those of the un- 
eclipsed sun ; but the circumstances favourable to their occur- 
rence appear to have been wanting on the present occasion. 


Dismissing, then, the hypothesis of any sensible variation 
in the quality of the sun’s light in different points of his sur- 
face, it remains only to see if the observed facts can be accounted 
for as atmospheric phenomena. The whole question of the 
illumination of the sky is one of great subtlety and delicacy, 
and to the sagacity of the great Newton we owe the funda- 
mental idea of its explanation, namely—“ that the particles of 
the atmosphere have no proper colour of their own, but that 
they more easily reflect the blue and transmit the red rays of 
the white solar beam.”’ So that of a pencil of parallel rays 
falling on a spherical particle of air or vapour, one part is 
transmitted, another is reflected in all directions as if the par- 
ticle itself were a source of radiant light; in the former, the 
colours towards the red end of the spectrum predominating ; in 
the latter, those towards the blue. It is to this reflection or 
scattering we owe the general blue colour of the heavens, the 
illumination of twilight, and the diffusion of light in the day- 
time. ‘ Were it not for this,” says Herschel, “ no objects 
would be visible to us out of direct sunshine ; every shadow of a 
passing cloud would be pitchy darkness; the stars would be 
visible all day ; and every apartment, into which the sun had 
not direct admission, would be involved in nocturnal obscurity.” 
Suppose, now, a spectator to direct his sight towards one point 
of the sky, his eye will receive from the aerial particles along 
the line of vision, first—those rays of the sun which, falling on 
them after direct passage through the atmosphere, are reflected 
to the eye; secondly, those, also, which, having been already 
reflected one or more times among the whole mass of particles 
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of the atmosphere, have also fallen on this line of particles, and 
been by them again reflected in the same direction as the former 
to his eye. 

The colour of the spot of sky at which he looks will be de- 
termined by the combination of these two lights, which we may 
distinguish by the terms “direct” and “indirect ;” the 
former being, under ordinary circumstances, much the stronger 
of the two, and giving the character to thecoloyr. This direct 
light, as already stated, loses its blue by transmission and its 
red by reflection, so that the final tint, on reaching the eye, 
and by consequence, also, the colour of the sky, will depend on 
the length of path and the density and moisture of the strata 
traversed by it. Thus, under all circumstances, in a clear sky, 
the zenith will be decidedly bluer than the horizon, the blue 
tint diminishing as we descend, both on account of the smaller 
vertical height compared with the horizontal range of the air, 
and also on account of the increased density and moisture of 
the strata nearest the earth’s surface. 


Again, at mid-day, when the sun is at his highest, the length 
of path for the zenithal regions will then be the shortest, and 
the blue tint of the zenith will be stronger than at any other 
time of day, and on the horizon, for similar reasons, a grey 
tint prevails, often nearly white. As the sun descends, the 
blue in the zenith fades, and the red predominates on the 
horizon, till at sunset the direct light transmitted through the 
lowest strata of air, often charged with moisture, furnishes on 
the horizon, in the neighbourhood of the sun and extending 
from him on both sides, a brilliant red, which whitens towards 
the zenith, and may-often be seen to assume, as we ascend, 
the successive colours of the spectrum from red to blue-gray. 
Opposite to the sun may often be seen a patch of red light, 
which attains its greatest intensity just as the sun sinks below 
the horizon, and is even more decided than that in the west, 
the rays forming it having twice had to traverse the lowest 
stratum of air and vapour. When the sun sinks below the 
horizon, the direct light is intercepted from the east by the in- 
terposition of the earth, whose shadew is projected on the sky 
in the form of a circular segment; the sky within this is illu- 
minated solely by the indirect light which has proceeded by 
reflection through the higher strata, and is consequently blue, 
rendered still more marked by contrast with the surrounding 
red. When the sun has sunk, and the direct light is wholly 
cut off, the only illumination of the heavens is by the indirect 
which, as night proceeds, is given by more and more nu- 
merous reflections, and becomes in proportion more and more 
blue. Applying the same explanation to the effect produced 
by the opaque body of the moon interposing between the sun 
and spectator, we see that in a partial eclipse, the direct light 
being more or less cut off, the indirect becomes proportionally 
of more importance, and has more effect in determining the re- 
sultant colour of the portion of sky considered. It is also 
evident that its effect must depend much on the altitude of 
the sun at the time, and the position of the spectator in the 
shadow. In the zenith the direct light being intercepted more 
or less, we should expect the blue to be more decided, and if 
the sun be somewhat low in the heavens, this blue would be 
mixed with the indirect rays from the horizon, and thus ac- 
quire a purple tint. On the horizon, again, the part in deepest 
shadow loses not only its direct light, but also that portion of 
the indirect which is ordinarily furnished to it by the zenithal 
regions ; its remaining illumination coming from strata lower 
down would necessarily show the red tint so constantly observed. 
For intermediate portions of the sky, the prevailing tint would 
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be intermediate to these, and much the greater portion of the 
heavens would be tinted with green, as we often see, in a fine 
sunset, the green commencing within 15° of the horizon. Weare 
thus furnished with the clue to the various and even discordant 
appearances cited above—the lurid red on the horizon, the 
sombre purple of the zenith, the leaden sky, the green tint of 
the landscape, and the pony appearance of persons by means 
of this green tint (rendered more striking by contrast when 
projected against the “ burning” horizon), and also the reddish 
tinge of objects when seen by this same light from the horizon 
reflected on them. 

In the suggestions published by the Institute, it was remarked 
that we could not expect that “the effects described as produced 
on the animal and vegetable creation by the entire deprivation 
of the sun’s light in a total eclipse will be at all noticeable in 
the present case.” This expectation has been to some degree 
falsified by the event. Dr. Smallwood records that at the time 
of greatest obscuration “a melancholy stillness prevailed ; 
sounds seemed more perceptible ; frogs commenced their croak- 
ing, and my own fowls retired to roost, and did not re-appear 
that evening.” At Prescott, some tame pigeons, which were 
flying about the fort, retired to their cote some time before the 
annularity commenced, and did not re-appear; a great number 
of martins had been also flying about during the earlier part 
of the eclipse, but during the annularity not one was visible ; 
the various sounds of animated life were all hushed during this 
period, except the croaking of frogs, which went on with in- 
creased vigor. 

In opposition to this, we find at Toronto that, at the greatest 
obscuration and throughout the eclipse, “birds are singing 
cheerfully on the trees and cows lowing,” and yet the darkness 
could hardly have been perceptibly less at Toronto than at 
Montreal or Prescott.* 

It was suggested in the Instructions, that it should be no- 
ticed whether a well-defined shadow of a cross or staff thrown 
on a wall, be subject to any flickering motion, especially about 
the edges, and whether any moving bands or patches of light 
are seen to traverse the wall or ground. 

Neither of these phenomena was observed,”and probably for 
the same reason, viz., that the diminution of light was not suf- 
ficient to admit of their becoming so marked as not to escape 
observation. These variations of light had been observed by 
M. Arago when the sun was shining on.ascreen under ordinary 
circumstances. He at once attributed the phenomena to the 
changes going on in the different strata of the atmo- 
sphere, by means of currents, variation of temperature, Xc., 





* When this paper was read at the meeting of the Institute, Prof. 
Croft made some remarks on this subject, which he has obligingly 
communicated to us, as follows :— 

“ Previous to the eclipse, I had carefully noticed the time at which 
the poultry in my yard went to roost; and having observed it for ten 
or twelve days, found that they all retired a few minutes before six, 
or about that time, excepting some Shanghaes, which were always 
active till seven, or even later. On the day of the eclipse, being busily 
engaged making such observations on the obscuration as I could, 
I forgot to look after the fowls, until about five or ten minutes after 
four, when, on looking round for them, I discovered they had all gone 
to roost. At this time, scarcely any difference was perceptible in the 
light of the sky, and yet the fowls were all sensible of it, excepting 
the Shanghaes, who, however, also vanished about half-past four. 
At half-past five, almost all of them were again running about the 
yard. I fancied, but I will not state positively, that I noticed a great 
diminution in the number of flies, which at that time of the day are gene- 
nerally very plentiful. I beg also to confirm your statement with re- 
gard to the ‘ ghastly appearance’ produced; this was particularly re- 
marked by a number of ladies who were using my tolescope.” 
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and also perceived that the appearance ought to be more 
marked in proportion as a less amount of the sun’s disc should 
remain visible. He accordingly desired several observers to 
direct their attention to a wall on which the sun was shining 
during the progress of the eclipse, but without telling them 
the result which he expected. The testimony borne by these 
persons was decisive; they all describe the sun’s light as be- 
coming flickering just before the commencement of the total- 
ity, and state that alternate bands of light and shade, in some 
cases of various colours, seemed to run over the surface of the 
wall ; these were in some instances so marked as to attract the 
attention of children, who tried to run after and lay their 
hands upon them. The same phenomena recurred at the end 
of the totality, lasting, however, only a few seconds. It is, 
therefore, quite possible that though the phenomenon in ques- 
tion did exist during the eclipse of 1854, and in a greater degree 
than during ordinary sunlight, yet the diminution of the visible 
surface of the sun may not have been sufficient to exaggerate 
the appearance to such an extent as to make it remarkable to 
an unpractised eye. The only peculiarity remarked by any of 
the observers, with regard to shadows, was that it was noticed 
at Kingston that when the annulus was formed, the double 
shadows cast by the sun were very perceptible. 

It was, perhaps, scarcely to be expected that any trace of the 
moon’s shadow should be seen in the present instance. Its 
appearance at the end of the totality of the eclipse of 1851 is 
thus noticed by Mr. Airy. He says, after describing the re- 
appearance of the sun, ‘“‘I withdrew from the telescope and . 
looked around ; the country seemed, though rapidly, yet half 
unwillingly to be recovering its usual cheerfulness. eye, 
however, was caught by a duskiness in the S.E., and I imme- 
diately perceived that it was the eclipse-shadow in the air, tra- 
velling away in the direction of the shadow’s path. For at 
least six seconds this shadow remained in sight, far more con- 
spicuous to the eye than I had anticipated.” In the case of 
the annular eclipse, it is to be presumed that the atmospheric 
illumination was generally too great to admit of the shadow 
being thus visible. 

Among the astronomical observations suggested in the In- 
structions are the following :— 

I. The moon’s limb appeared serrated at Toronto and at 
Kingston. The observer at Toronto remarks that at 4h. 35m., 
when six digits were eclipsed, “the edge of the moon in pass- 
ing over the sun’s surface, appears jagged or serrated ;” and 
again, at 5h. 38 m., “the edge of the moon on the sun’s sur- 
face very jagged, the sun’s disc and cusps well defined.” In 
the report from Kingston we have the following, “The moon’s 
limb was remarked as slightly serrated in passing over the sun’s 
disc, the greatest amount of inequality being towards the ex- 
tremity of the eastern limb. At Prescott, however, the limb, 
as viewed through telescopes of considerably higher power, ap- 
peared remarkably free from all irregularities. This appear- 
ance of a serrated edge is caused by the existence of large 
mountains on that part of the moon’s surface, which forms the 
boundary of the hemisphere visible from the earth. We have 
other indications sufficiently decisive of the existence of such 
mountains on the lunar surface. For instance, were the moon’s 
surface perfectly smooth, the line which divides the bright and 
dark portions of the disc, when partially illuminated by the 
sun, would be even and sharp; whereas it is perceptibly jagged, 
even to the naked eye; the mountains in the neighbourhood 
of the dividing line having the sun nearly in their horizon, and 
therefore throwing very large shadows; and, on the other 
hand, bright spots are often to be seen on the dark side of the 
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boundary, being, in fact, the oe of high mountains on which 
the sun is shining, although his rays are intercepted from the 
valleys in the same neighbourhood. Again, when a star is oc- 
culted by the moon, it is sometimes seen to run along the ex- 
tremity of the disc, alternately appearing and disappearing as it 
is successively hidden by the mountains on the edge, and 
allowed to shine through the hollows between them. These 
mountains may be much more considerable at one part of the 
circumference than atanother : and although, speaking roughly, 
the moon always keeps the same face turned towards the ae 
yet in consequence of her librations, and the different positions 
of observers, the portion which forms the boundary of her visible 
hemisphere will vary, though within small limits. Conse- 
quently, it is quite possible that the edge of the moon’s dise 
might appear serrated during one eclipse, and smooth during 
another ; but it is difficult to understand why at the same time 
the moon’s limb should have appeared serrated to one observer, 
and to another, at a comparatively short distance from the 
former, perfectly sharp and smooth. This is the more remark- 
able, because, at Prescott, a phenomenon was observed which 
depends upon this mountainous boundary of the moon, viz., 
¥ Baily’s beads.”” These have been observed both in total and 
annular eclipses. In the case of a total eclipse, just at the 
commencement of the totality, that is, just at the moment when 
the eastern limb of the moon is coming into contact with the 
eastern limb of the sun, the very narrow bright segment of the 


.latter body becomes broken up into brilliant irregular portions 


called, from the person who first observed them, “ Baily’s 
beads.” The same appearance is also observed at the end of 
the totality. This phenomenon is certainly a result of the un- 
evenness of the lunar surface; the “beads” being nothing 
else than gaps between the mountains, through which the sun 
can still be seen. The Astronomer Royal thus describes their 
appearance at the beginning of the totality of the eclipse of 
1851, pointing out very distinctly the cause to which he con- 
siders them due. He says, “ I took off the higher power, with 
which I had scrutinized the sun, and put on the lowest power 


(magnifying about 34 times). With this I saw the mountains ° 


of the moon perfectly well. I watched carefully the approach 
of the moon’s limb to the sun’s limb, which my graduated dark 
glass enabled me to do in great perfection. i saw both limbs 
perfectly well defined to the last, and saw the line becoming 
narrower, and the cusps becoming sharper without any distor- 
tion or prolongation of the limbs. I saw the moon’s serrated 
limb advance up to the sun’s, and the light of the sun glim- 
mering through the hollows between the mountain peaks, and 
saw these glimmering spots extinguished, one after the other, 
in extremely rapid succession.” In the case of an annular 
eclipse, the same phenomena are observed, but in an inverted 
order. The first appearance of the beads is at the moment 
when the western edge of the moon is just detaching itself 
from the western edge of the sun. If the boundary of the disc 
of the former body were perfectly smooth, we should see the 
bright disc of the sun surrounding it gradually and continu- 
on , until the whole surface of the moon became projected 
upon that of the sun. Instead of this, however, when the an- 
nularity has very nearly commenced, and consequently only a 
very small segment of the circumference of the sun is obscured, 
that remaining segment, instead of being ually revealed, 
becomes suddenly bright in a number of points, with dark 
spaces intervening ; the bright spots increase in size, and seem 
to run into each other, until the moon’s limb is at length 
wholly surrounded by the bright disc of the sun. A similar 
appearance recurs at the end of the annularity, when the east- 
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ern limb of the moon joins the eastern limb of the sun. These 
beads were seen by one of the observers at Prescott, distinctly 
at the beginning of the annularity, and with less clearness at 
the end ; or ~ =~ _ the oe visible is sufficient to 

rove that, althought the moon's limb did not appear jagged 
a passing over the sun’s disc, it really was uneven, and that it 
must have been in consequence of some peculiarity in the in- 
struments or colored glasses employed that the serrated ed. 
was not previously observed. e beads were not distinctly 
observed at Kingston, but we have the following remark in the 
report from that station, “On the first contact of the western 
limbs of the sun and moon, Baron de Rottenburg remarked a 
slight appearance of the light as it were running along the line 
of contact, but not with that degree of brilliancy or certainty 
which has been recorded on similar occasions.” 

Another indication of the unevenness of the surface of 
the moon appears in the fact, that at one time during 
the progress of the eclipse, the horn or cusp of the solar disc 
was observed at Montreal to be slightly blunted, which must 
have been caused by the existence of a large mountain just at 
that part of the moon’s limb which, at the time in question, 
appeared to join the sun’s limb. It has, indeed, been suggested 
that this appearance of bluntness in the cusp might be pro- 
duced by a lunar atmosphere. The effect of such an atmos- 
phere would certainly be to distort perceptibly the shape of the 
narrow crescent of light, when the eclipse was considerably 
advanced. The rays of the sun would be bent inwards by pas- 
sing through this medium, and thus a small portion of the sun 
would become visible, which would not be seen if this lunar 
atmosphere did not exist, and the extremity of the bright seg- 
ment would, in consequence, appear blunted. The existence, 
therefore, of a lunar atmosphere would account for such an 
appearance as that noted by Dr. Smallwood; but we must not 
infer from the phenomenon that such an atmosphere really 
does exist. As has been before remarked, the existence of a 
large mountain at the part of the moon’s dise which intersects 
that of the sun would also account for the appearance : and 
that this, and not the former explanation, is the true one, is evi- 
dent from several considerations. In the first place, there is 
pretty conclusive evidence, from other sources, that no such 
atmosphere does exist in the moon: no atmosphere, that is to 
say, capable of sensibly refracting light passing through it. 
Thus, in the case of the occultation of a star by the moon, if a 
lunar atmosphere existed the star would continue to be visible 
by reason of the refraction after the moon’s disc was really in- 
terposed, so that the disappearance of the star would be post- 
poned in consequence of the existence of such an atmosphere ; 
and as the time of re-appearance would be anticipated ~ the 
same amount, the observed time of occultation would be shorter 
by twice that amount than the time given by calculation. No 
such difference, however, is observed. Again, if the moon 
were surrounded by an atmosphere containing any appreciable 
amount of vapour, the extinction of a star’s light by an occul- 


tation ought to be gradual, and very faint-stars ought to become - 


invisible before the proper time of occultation, as the moon’s 
atmosphere would be sufficient to intercept their light. This 
is also con to what is observed; for, during an eclipse of 
the moon (which, owing to the absence of diffused light, is the 
most favourable time for making such observations), stars of 
the tenth magnitude are seen sudden/, exinguished by the in- 
terposition of the moon’s disc. And, in addition to this evi- 
dence from other sources, it is clear, that in the case of a 
solar eclipse, any alteration in the shape of the bright crescent 
produced by an atmosphere about the moon, would be of a 
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comparatively steady and permanent character, being subjected 
only to variations due to changes in the state of that atmos- 
phere ; whereas, on all occasions where a blunted horn has been 
observed, it has been only a transient phenomenon. Thus, in 
the eclipse of 1842, M. Arago notices that each cusp was 
repeatedly blunted and recovered its natural form. Again, 
there appears to be no evidence of any prolongation of the bright 
segment, which would certainly be produced by the existence 
of such an atmosphere. And, what is perhaps the most con- 
clusive evidence of all, eclipses have been repeatedly observed 
without the cusps being seen to be blunted at all; as was the 
case in the eclipse of 1854, the cusps having appeared perfectly 
sharp, and free from all distortion throughout the eclipse to the 
observers at Prescott, Kingston and Toronto. We may, there- 
fore, safely ascribe the phenomenon observed by Dr. Smallwood 
to the existence of a considerable mountain on the portion of 
the moon’s disc forming the extremity of the cusp. 

II. At 4h. 49m. 15s. a minute bright spot was seen at King- 
ston on the surface of the moon, near the eastern cusp. Seve- 
ral theories have been suggested to account for the appearance 
of such spots, which have been frequently observed. The first 
mention of them is by Ulloa, who, in the total eclipse of 1778, 
“saw in the N. W. region of the moon a luminous point, 
shining successively as brightly as a star of the 4th, 3rd and 
This phenomenon received from him a very 
strange explanation, viz., that the moon is penetrated by a sort 
of long tunnel, through which the sun’s disc could be seen. 
And the same hypothesis, slightly modified, was adopted by M. 
Valz, who observed the eclipse of 1842 at Marseilles. It seems 
strange that such hypotheses could be gravely set forth. It is 
obvious that, if such were the real cause of the appearance of 
these luminous spots, instead of being momentary and variable 
phenomena, they would retain their brilliancy at least for some 
considerable period ; and, moreover, if such gaps existed, they 
could scarcely fail to be observed as shadows on the full moon, 
considering the magnitude of the astronomical instruments now 
employed. It has also been supposed that the appearance of 
such bright spots might be due to the existence of active vol- 
canoes on the moon’s surface, which several astronomers have 
fancied they have seen. Thus Hevelius asserted that the 
mountain known as Aristarchus “appeared reddish and seemed 
to burn” ; and several other astronomers—among whom we 
may mention Sir W. Herschel—have recorded similar appear- 
ances. It seems, however, probable that the volcanic charac- 
ter of these mountains cannot be maintained. The flickering 
appearance of the light—on which the hypothesis materially 
depends—seems wholly due to atmospheric causes, as it is not 
observed when the sky is clear, and the air still. The other 
grounds on which the mountain in question has been conjec- 
tured to be a volcano, are, that it has been distinctly seen 
during a lunar eclipse, and that it is often very conspicuous at 
the time when the moon is nearly new, and when the portion 
of her disc not illuminated by the sun is seen by aid of the 
light reflected from the earth. In the latter case, if we suppose 
the mountain to have a smooth table land at its summit, and 
the sides to be rugged and broken, it is easy to understand that 
the plateau at the top would reflect more light than the sur- 
rounding regions, and so appear brighter. But it seems almost 
impossible to account for the continued brightness during a 
lunar eclipse, when there is actually no light falling upon the 
moon, except by supposing the spot in question either self- 
luminous, cr, at any rate, — of giving out during the 
darkness the light previously absorbed. On either supposition 
the appearance of a bright spot on the moon during a solar 
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eclipse might be accounted for, supposing it to have been 
observed by several persons, and for some considerable time. 
But it seems that whenever such appearances have been 
observed, they have been temporary, and that they have been 
noticed only by afew observers. Thus, in the eclipse of 1842, 
neither Mr. Airy, nor Mr. Baily, nor M. Arago perceived any 
such bright spots ; and, though they were observed by others, 
the observations do not present accordance either in time or 
position—which evidently suggests the enquiry, whether these 
appearances may not be optical illusions. That a person might 
be deceived in this respect is evident from the fact that one of 
the observers at Prescott repeatedly thought he saw such a spot, 
but as on moving the telescope the spot moved with it, it was 
at once evident that it was due to some particles of dust or 
accidental inequality on the object-glass scattering the sun’s 
rays. 

IIT. None of the obsarvers of the eclipse of 1854 succeeded 
in seeing the portion of the moon’s disc exterior to that of the 
sun. It was seen by M. Arago during the eclipse of 1842, 
and is thus described by him :—‘ About 40 minutes after the 
commencement of the eclipse of July 8th, at 5h. 35m. by our 
clock, I saw the outline of the moon delineated upon the 
heavens. It formed accurately the prolongation of the dark 
circular arc which another portion of the same limb traced on 
the surface of the sun, and joined it at two points on the bright 
limb of the latter body.” The same appearance is thus noticed 
by M. Flaugergues, who observed the eclipse at Toulon. “To-’ 
wards the middle of the increase of the eclipse, the dise of the 
moon was visible about 25° beyond each of the points of 
intersection of the circumferences. When the eclipse amounted 
to eleven digits, all the dise of the moon became visible.” 

In the Instructions printed by order of the Institute, it was 
pointed out that this phenomenon would certainly escape ob- 
servation, if the lenses of the telescope were not perfectly 
lished and scrupulously clean, and it was probably chiefly to 
the fact of the former condition not being fulfilled, that we 
must ascribe the failure of the observers in this respect. To 
explain why these precautions are essential to the success of 
the observation, it will be necessary to point out the mode in 
which the moon’s disc does become visible under these circum- 
stances. 


The explanation which would at first offer itself, and which 
was assumed to be the true one by some observers in 1842, is 
that the moon’s dise might be rendered visible by the twice- 
reflected light of the sun, which is called by French astrono- 
mers, “la laumiére cendrée,” and which has been by some 
English writers termed “ earth-shine.” That this light is, 
under certain circumstances, sufficiently strong to render the 
moon’s disc visible, is evident to any one who has remarked 
the appearance of the moon when very young, when not only 
the small crescent illuminated by the sun’s direct rays is visible, 
but we can also see the remainder of the disc of a peculiar 
grey colour. This is owing to the fact that at that time the 
earth as seen from the moon is nearly full, and that the light 
reflected from the earth to the moon is strong enough, when 
reflected again to us, to render visible the part of the moon not 
illuminated by the direct rays of the sun. Is it possible, then, 
that when the eclipse has begun, the portion of the moon ex- 
terior to the sun should be rendered visible by this light? In 
order to answer this question, it will be nec to ascertain 
under what conditions an object becomes visible, either by the 
naked eye or through a telescope. It is evident that we have 
to take into account something besides the actual amount of 
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light coming from the object, since the same degree of illu- 
mination which, under certain conditions, will render the 
body visible, will under other circumstances, fail to produce 
any sensible impression. Thus, for exaniple, the humiére cen- 
drée, or earth-shine on the moon, which is perceptible by the 
naked eye after sunset, cannot be detected with the aid of a 
telescope while the sun is above the horizon. This difference 
is due to the dispersive power of the atmosphere.” When the 
sun’s rays fall upon any one of the minute particles of the air, 
they are reflected in all directions, and the particles, as hes 
been before remarked, becomes virtually a luminous point. 
The result of these reflections at all the particles of the air is 
the appearance of the bright blue sky; and when we turn a 
telescope towards any portion of the sky the field of view is 
illuminated by what we may call the light of the sky, that is, 
by the light of the sun which has been reflected from the par- 
ticles of the atmosphere. If, now, we direct the telescope, 
during daylight, to a heavenly body, the field of view will be 
illuminated generally by the light of the sky ; and the part of 
the field where the image of the body is formed will receive 
the proper light of the body in additiun to the light of the sky ; 
consequently, the visibility of the body will depend upon the 
excess of light upon this spot, above the general illumination 
of the field ; and it is obvious that this excess will bear a ratio 
to the whole illumination, which will vary with the intensity 
of the light of the sky. In order that the image may be visible, 
it is foand by experience that this excess must be equal to at 
least one-sixtieth of the general illumination ; if this is not the 
case, though the image of the body is really formed upon the 
field of view, our eyes are incapable of distinguishing it from 
the surrounding parts of the field. Thus the greater the bright- 
ness of the field produced by the atmospheric reflection, the 
less will be our chance of seeing a luminous body situated be- 
yond the atmosphere. As an illustration of this may be noticed 
the power of seeing the stars by daylight through a long tele- 
scope or tube. When the eye is unprotected, the retina is 
illuminated by rays reflected from nearly half the atmospheric 
rticles above the horizon ; whereas, when we look through a 
ong tube, it is only from particles situated in a comparatively 
small region that the eye can receive light, and thus the light 
of the star becomes of greater importance—bears a larger pro- 
portion to the whole illumination—and may, if the tube be long 
enough, become as much as one-sixtieth of the general illumi- 
nation, and thus render the star visible. 


To return, then, to the moon’s disc as seeh beyond the sun 
during thé eclipse. Is it possible that the lumiére cendrée can 
be the cause of its being thus visible? If so, that light must 
be equal to at least one-sixtieth of the light of the sky received 
on the field of the telescope in the neighbourhood. Now, this 
twice reflected light is very feeble, and the exterior portion of 
the moon was seen by Arago in 1842, when not more than half 
the sun’s diameter was eclipsed, and when the atmospheric 
illumination must therefore have been far more than sixty times 
the lumiére cendrée. Consequently this explanation of the 
phenomenon is inadmissible. In fret, according to Arago’s 
explanation, which seems almost certainly the true one, the 
moon’s disc is visible under these circumstances, not because 
the illumination of her image is greater than that of the sur- 
rounding field, but because it is less so. It is seen just as the 
portion of the moon which is between us and the sun, as a dark 
object on a bright ground. This bright ground is an object of 
considerable interest as proving almost conclusively the existence 
of a non-luminous atmosphere of the sun surrounding the 
luminous envelope, and capable of reflecting the light proceed- 
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ing from the latter. The light reflected by this outer atmosphere 
is so feeble that under ordinary circumstances we cannot per- 
ceive it, because it bears so small a proportion to the 

light of the sky: and even during the progress of an eclipse, 
although the diffused light becomes more and more feeble as 
the moon’s shadow envelopes more and more of the atmosphere, 
yet so long as any of the rays of the sun are not intercepted, 
the light of the sky is strong enough to prevent our seeing that 
reflected by the external envelope of thesun. When, however, 
the eclipse becomes total, all the direct light of the sun is cut 
off from the portion of the atmosphere through which we are 
looking, and the only illumination of the sky in the neighbour- 
hood of the sun is that produced by rays which have been 
already reflected at distant. parts of the earth’s atmosphere. 
The illumination thus produced is very feeble, and the light 
reflected by the sun’s ‘atmosphere then becomes visible 
as a broad ring of light or corona, surrounding the dark 
body of the moon, and diminishing in brightness as it 
recedes from the sun’s disc; but the moment the sun re-ap- 
pears, this corona vanishes again, so that there is no chance of 
seeing it directly during any partial or annular eclipse however 
large. When, however, about half the sun’s disc is eclipsed, 
the illumination of the field of a good telescope, arising from 
the reflected light of the atmosphere, is considerably reduced, 
and the excess of the illumination of the image of the corona 
above that of the dark body of the moon becomes perceptible, 
and renders the outline of the latter body visible. The truth 
of this explanation is strongly confirmed by the fact that the 
exterior portion of the moon is most distinctly seen near the 
sun’s limb; which is in accordance with the theory, inasmuch 
as the corona, which forms the bright ground, is more strongly 
illuminated in that neighbourhood than at a greater distance. 


We are now in a position to explain why this observation 
would very probably fuil, if the objeet glass of the teles¢o 
were imperfectly polished, or had any particles of dust or mois- 
ture adhering toit. If the object glass were perfectly transpa- 
rent, every ray falling upon it (provided its path was not 
inclined at too large an angle to the axis of the lens) would be 
entirely refracted in its own proper direction. The illumination, 
therefore, of the field of view, so far as it was dué to the light 
reflected by the atmosphere, would proceed from a compara- 
tively small patch of the sky surrounding the point to which 
the axis of the telescope was directed: rays proceeding from 
other parts would, after refraction, be so much inclined to the 
axis as to strike the blackened sides of the tube of the teles- 
cope, and so be absorbed and lost; so that such rays would 
contribute nothing to the illumination of the field. Let us 
suppose that with such a glass the dark exterior portion of the 
moon’s disc can just be distinguished; let us call the atmios- 
pheric brightness 60; this will be the illumination of that part 
of the field where the moon’s image is,* the part immediately 
surrounding this receives also the light of the corona, and since 
it is perceptibly brighter than the moon’s image, the number 
expressing its illumination must be at least 61. Now if we 
suppose the object glass of the telescope to be imperfectly pol- 
ished, or not perfectly clean, the rays coming from remote 
of the sky will throw an additional light upon the field of view; 
for whenever one of such rays falls upon an opaque spot or a 
speck of dust on the object- glass a portion of it will be seattered 
in all directions, making the spot virtually a new source of 





* Strictly speaking, the moon’s image would be illuminated by the 
lumitre cendrée, as well‘as by the light of the sky; but the former is* 
so inconsiderable in amount, that it may beo mitted. 
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light, a portion of which will fall upon the field of view. Sup- 
pose we denote by the number 10 the additional illumination 
of the field due to this cause ; then the brightness of the moon’s 
wey will be 60 + 10 = 70, that of the surrounding image 
of the corona 61 +- 10 — 71. The excess, therefore, of the 
brightness of the latter will be now only one-seventieth of the 
general illumination, which, as we have seen before is not suf- 
ficient to render the difference perceptible. * On the other 
hand, the chance of succeeding in the observation would have 
been materially increased by placing a diaphragm with a small 
aperture in front of the lens, thus protecting it from a great 
portion of the extraneous rays. M. Arago in his account of 
the total eclipse of 1842, gives a remarkable instance of the 
way in which the possibility of making this observation depends 
on the character and condition of the telescope. He was observ- 
ing at Perpignan, in company with MM. Mauvais and Laugrier, 
and was himself at once struck with the phenomenon, which he 
had not expected. He directed the attention of his fellow- 
observers to it, but it was only with difficulty that M. Mauvais 
could detect it by means of his telescope, while M. Laugrier’s 
would not give it at all, though both those gentlemen saw it 
distinctly in M. Arago’s instrument. The telescopes used at 
Prescott had been carefully cleaned; but it is very difficult to 
keep an object glass, and still more an object mirror, perfectly 
free from all moisture. And, besides, it must be remembered, 
that no amount of care in cleaning could have ensured the suc- 
cess of the observation, if the object-glass or reflector was im- 
perfectly polished. It is to be regretted that the precaution of 
placing a diaphragm in front of the object-glass was omitted, 
as this might very probably have rendered the phenomenon 
visible. 

In conclusion, we may be permitted to observe, that a par- 
tial eclipse, however large, fails in exhibiting most of those 
astonishing phenomena which render a total eclipse the most 
striking of all celestial occurrences; and that in proportion as 
the magnitude of the phenomena decreases, so does the difficulty 
of observation increase. Considering also the shortness of the 
period to which the manifestation of the phenomena is confined, 
and the fewness of the opportunities that one person’s lifetime 
affords for such occurrences, if any disappointment be felt that 
more was not accomplished on the present occasion, we would 
refer to a remark made by Professor Smith of Edinburgh, on 





* This illustration is not strictly accurate, inasmuch as the effect of 
a film of dust or moisture on the object glass would be not only to in- 
crease the general illumination of the field, but to diminish the direct 
light réceived from the corona and the sky in the neighbourhood. It 
will be seen, however, that if we take this into consideration, the effect 
of the film in preventing our seeing the moon’s disc projected on the 
corona will be increased. Thus, if we denote by a, the general illu- 
mination of the field, and by 6, the additional light of the corona when 
the object glass is clean, the ratio of the excess of brightness of the 
image of the corona, to that of the portion of the field where the image of 


the moon is formed, will be S. when the general brightness of the 
a 

field is increased by a quantity, c, in consequence of the interposition 
of a film on the object glass, the corresponding ratio will be _~ 

a-+-c 
the difference of the brightness remaining the same. This is obviously 
less than the former ratio. If, now, we take into account the effect of 
the film in diminishing the direct light, since the light of the corona 
and the atmospheric illumination will be diminished in the same ratio, 
we may write ma and mb for a and 6, m being some proper fraction. 


Thus the ratio on which the visibility depends, will become =. 





Whieb is less than — and 80, a fortiori, less than = 
a+-¢ 
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the eclipse of 1851. He says, “on asking a worthy American, 
who had come with his instruments from the other side of the 
world, pointedly to observe the eclipse, what he had succeeded 
in doing? He merely answered, with much quiet impressive-, 
ness, that if it was to be observed over again, he hoped that he 
would then be able to do something, but as it was he had done 
nothing; it had been too much for him.” 





Note on the Object of the Salt Condition of the Sea. 


BY PROF. CHAPMAN, UNIVERSITY COLLEGE, TORONTO. 





[Communicated to the Canadian Institute, January 20, 1855.] 





For what beneficent purpose has the great Creator of all 
things ordained that the sea shall be salt? To this often 
mooted question, no satisfactory answer has hitherto been 
returned. So far as I can ascertain, the following suggestions 
are all that have been proposed as yet in elucidation of the 
subject : First, that the sea is salt, in order to preserve it in a 
state of purity. Secondly, in order to render the water of 
greater density, and consequently to impart a greater buoyancy 
to bodies floating in it. And thirdly, in order to cause its 
freezing point to be lower than that of fresh water, and hence 
to preserve it from congelation to within a shorter distance of 
the poles than would otherwise be the case. 


The first suggestion is searcely tenable, because, without the 
intervention of other conditions, the amount of saline matter 
present in the sea is not sufficient to prevent the putrefaction 
or decomposition of organic bodies. In many salt marshes and 
on sheltered coasts, it is well known for instance, that after 
heavy gales at sea, accumulations of sea-weed frequently collect 
to such an extent as to occasion by their decomposition the 
most injurious miasma. During calms, again, on low tropical 
coasts, gaseous emanations arising from the decomposition of 
animal matter in the sea, have often been remarked. In these 
and other similar cases, it is to be borne in mind, however, 
that the decomposing matters are present in unusual quantities 
under the influence of peculiar or temporary causes. Under 
ordinary conditions, it has now been satisfactorily shewn that 
organic impurities—and these only can affect the present ques- 
tion—diffused through a vast body of moving water, whether 
fresh or salt, become altogether lost, and with extreme 
rapidity: so much so, indeed, as apparently to have called 
forth a special agency to arrest the total destruction of 
organised matter in its final oscillation between the or- 
ganic and inorganic worlds. I allude to the myriads of 
microscopic creatures which inhabit all waters, and whose 
primary function is ably surmised by England’s great ana- 
tomist, Professor Owen, to be that of feeding upon, and 
thus restoring to the living chain, the almost unorganised 
matters diffused through their various zones of habitation. 
Not only do we find these creatures in every stagnant pool, but 
the sea itself teems with them in all their varied t “The 
igo of the miscroscope,” says Humboldt, “increases in 
the most striking manner our impression of the rich luxuriance 
of animal life in the ocean, and reveals to the astonished senses 
a consciousness of the universality of life. In the oceanic 
depths, far exceeding the height of our loftiest mountain chains, 
every stratum of water is animated with polygastric sea-worms, 
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Cyclidiz, and Ophrydinw. The waters swarm with countless 
hosts of small luminiferous animalcules, Mammaria (of the 
order Acalephze), Crustacea, Pteridinia, and circling Nereides, 
which, when attracted to the surface by peculiar meteorological 
conditions, convert every wave into a foaming band of Hashing 
light.”* These creatures preying upon one another, and being 
preyed upon by others in their turn, the circulation of organic 
matter is kept up, and carried through its appointed rounds. 
If we do not adopt this view, we must at least look upon the 
animal infusoria, the foraminifera, and many other forms of 
higher types of organisation, as scavenger agents appointed to 
prevent an undue accumulation of decaying matter; and in 
either case, so far as regards the object under discussion, the 
oceanic waters might have been as well fresh, as salt. 


According to the second suggestion, the sea holds saline 
matter in solution, in order to render it of greater density. The 
superior density of sea-water as compared to fresh, undoubtedly 
plays an important part in many of the physical phenomena of 
which the ocean is the stage. A greater counterpoise is thus 
necessarily offered to lunar and other cosmical attractions ; and 
the effects produced by winds and atmospheric disturbances 
must be modified also by this principle to no slight extent; but 
causes such as these, when considered in their fullest relations, 
ean scarcely be considered adequate to meet the entire solution 
of so vast and grand a problem as that which is manifestly 
involved in the salt condition of the sea. Neither can the 
third supposition, as given above, be considered of greater value 
in this respect, because the difference between the freezing 
points of fresh and sea-water is under 4° Fah.; and hence, 
with the present distribution of land and water, and still less 
probably with that of former geological epochs, no very impor- 
tant effects would have resulted from this cause, if the ocean 
had been fresh instead of salt. So far as regards the habitable 
0 of the world for instance, the present difference would 

next to nothing. I do not mean to imply, nevertheless, 
that this principle may not be without some secondary bearings 
on the phenomenon in question ; but I do not consider it suf- 
ficient for the complete elucidation of the same. 


The suggestion which I have now to lay before the Institute, 
as an attempt to explain the object in view—although con- 
fessedly not free from certain difficulties—will be found, I 
think, of a far more satisfactory character than those hitherto 
advanced. As already mentioned, I am not aware of any pre- 
vious application of the principle which it embodies, to the so- 
lution of the present question. Without further preface, then, I 
may state that I regard the salt condition of the sea as mainly 
intended to regulate evaporation, and to prevent within certain 
limits, an undue excess of that phenomenon under the influence 
of any disturbing causes that might from time to time arise. 
It has been long known that different liquids boil at the same 
atmospheric pressure, under very different degrees of tempera- 
ture; and that, of two saline solutions, the more strongly 
saturated requires the higher temperature to be raised to the 
boiling point. In like manner, evaporation at natural tempe- 
ratures, other conditions being equal, proceeds far more slowly 
from saturated than from weak solutions; and, necessarily, 
more slowly also from these latter, than from ordinary water. 
In sea-water we have, as a mean, about three and a half per 
cent. of solid matters: 2-6 of this, on an average, consisting 
of chloride of sodium. 





* Cosmos, vol. 1. 


NOTE ON THE OBJECT OF THE SALT CONDITION OF THE SEA. 


187 


In order to observe the effects produced in retarding evapo- 
ration by so small a quantity of solid matter in solution, but 
without attempting to imitate the complex composition of sea- 
water, I placed a weighed quantity of ordinary rain water, and 
the same holding in solution 2-6 per cent. of Na Cl, in por- 
celain vessels of equal diameter; and exposed the two, side 
by side, to spontaneous evaporation: re-weighing them every 
twenty-four hours for six days. The experiment was then 
repeated, but with an exchange of vessels, so as to eliminate 
any errors that might arise from a slight difference in the 
diameters of the capsules employed. The results of each set of 
experiments were strikingly in accordance. .The mean results 
of the two weighings, reduced to their per centage quantities, 
are given in the annexed table. Column A shews the evapo- 
ration loss resulting from the water. Column B, the same from 
the water of the salt solution: the amount of salt being de- 
ducted throughout as a constant quantity, and its weight con- 
firmed by evaporation and re-weighing at the close of the 

















experiment. Column C exhibits the excess of evaporation of 
A over B. 
| A B Cc 
Hovrs Loss from the Lossof Waterfrom| Excess of loss of 
Rain Water. | the Salt Solution. A over B. 
24 | 8.83 } 8.29 | .54 
48 19.12 18,08 1.04 
72 | 26.63 25.17 1.46 
96 80.82 | 29.05 1.77 
120 89.00 36.76 | 2.24 
144 44.99 | 42.48 | 2.56 








An excess of 0.54 per cent. in twenty-four hours, in the 
evaporation of fresh water over water containing 2.6 per cent, 
of Na Cl, may seem st first sight of little moment; but when 
we consider that this arose from a surface under two inches 
square, we may easily conceive how enormous would be the 
difference between surfaces of fresh and salt water so vast as 
that of the present ocean, even ; and so exposed over wide areas 
to evaporation-tending influences. Besides which, it must be 
remembered that the salt solution ofthe above table, contained 
at the commencement of the experiment, 1 per cent. less of solid 
matter than that present in the waters of the sea. It will be 
remarked, that as the salt solution becomes more and more 
concentrated, the excess of evaporation of A over B becomes 
higher and higher. 


Here then we haye a self-adjusting phenomenon; one of 
those admirable contrivances jn the balance of forces, which an 
attentive study of nature reveals to us in every direction. If, 
other condit'ons being the same, any temporary cause render 
the amount of saline matter in the sea above its normal value, 
evaporation goes on the more and more slowly; and, on the 
other hand, if this value be depreciated by the addition of fresh 
water in undue excess, the evaporating power is the more and 
more increased ; thus aiding time, in either instance, to restore 
the balance. 


In conclusion I would observe, that the consideration of this 
principle may shed some further light on the geographical dis- 
tribution of fresh and salt-water lakes on the present surface of 
the globe. < 
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On the Transfusion of Milk, as practised in Cholera, at the 
Cholera Sheds, Toronto, July, 1854. 


By James Bovett, M.D., Trin. Cotz., Toronto. 
(Read before the Canadian Institute, January 27th, 1855.) 


Mr. Presipenr. 

As Iam quite aware that the Council of the Institute, as 
well as many of its members, wish to coufine within proper 
limits the introduction of purely professional matters at the usual 
evening meetings, I have endeavoured to divest the subject 
which I purpose to bring before you this evening, as much as 
possible, of what you might consider its technical features; and 
instead of presenting to the Society a Report on the Cholera of 
1854, I now venture to claim your attention toa single fact 
connected with that visitation,—one which I believe will be 
received by the members of the Institute with interest. 

The possibility of saving human life by the transfusion of 
new blood into the system is not of very ancient date, and I 
believe that the records of antiquity furnish us with no 
instance of the introduction of blood into the system by 
operation. It was however practised, says Dr. Rhamsbotham, 
“by some in the last century; and some physiologists contend 
that the operation of transfusing medicated fluids, and blood 
itself, into the system of man, is of very remote origin ; and 
they ground their supposition on some passages in the ancient 
poets.” Thus Ov-d represents Medea as renewing the youth 
(Eson by injecting the juice of herbs into his veins. 

*¢ Quod simul ac vidit, stricto Medea recludit 

Ense senis jugulum : veteremque exire cruorem 
Passa replet succis. Quos postquam combibit (son 
Aut ore acceptos, aut vulnere, barba, comceque 
Canitie posita, nigrum rapuere calorem,” 

This is no warrant for such a belief; and the probability is, 
that the fancy originated, not in any practice then pursued, 
but merely in an adventurous flight of poetry. It has been 
even supposed that in these early times blood was actually 
transmitted from one person to another, and a second passage 
in the same author, where he describes Medea’s fiend-like 
deception practised upon the unsuspecting daughters of Pelias, 
has been quoted in proof. 

sss eeeeeeeee Quid nunc dubitatis inertes ? 
Stringite, ait, gladios, veteremque haurite cruorem 
Ut repleam yacuas juvenili sanguine venas. 
Lr. vii.—5. 

That these lines will not bear any such interpretation, the 
whole context, and the pretended sanitary preparations she 
makes, abundantly testify. 


My relative, Dr. Leacock, in his Inaugural Thesis, published 
at Edinburgh, in, I think, 1816, again directed the attention of 
physicians to the real benefits which might be expected from the 
employment of such means for the restoration of life ; and his 
opinions meeting with a warm advocacy from the justly celebrated 
Dr. Blundell, the operation of transfusion received an impress 
which it has never entirelylost. Various physiologists have, since 
the re-introduction of transfusion by Dr. Leacock, performed on 
the lower animals experiments, with the view to ascertain how 
far the blood of one animal may be substituted for that of 
another. As might have been expected, it was soon discovered 


that it was impossible to so far pervert the laws of physiology - 


as to build up tissues from blood formed for the support of 
structures typically distinct; accordingly the law has been 
established, that an animal can only be restored to health by 
the introduction into its veins of blood taken from one of its 
own species. But intelligible as this law is, it is, neverthe- 
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less, found, that many conditions contribute to its successful 
working. Constituted as blood is, possessing a highly complex 
organisation, consisting of many parts—organized solids and 
fluids, and inorganic salts, wonderfully and inseparably joined 
together, living very quickly and dying as instantly, in obedi- 
ence to laws which govern its origin and death—blood cannot 
be for any appreciable time removed from the circulatory con- 
dition without undergoing change. It is a completed orga- 
nism when withdrawn from the body of the animal; already 
has it lived out more than half its time. and all its tendencies 
are not to live on, but to die out: hence experiment has shewn 
that even with the blood of the same animal the effects of its 
transfusion have not been invariably satisfactory, and various 
propositions have been made to modify the introduction of the 
blood, in order to render it better fitted for the end in view. 
Thus the French philosophers have endeavoured to show that the 
de-fibrination of the blood was more likely to secure the benefits 
sought to be obtained, than when the whole organized compound 
was employed. Be this as it may, it is quite certain, that in 
case of epidemic visitations, which cut down, not an individual 
here and there, but which decimate a population, be transfu- 
sion never so successful, yet it would be an impossibility to 
employ it on a general scale, since the physician would not be 
justified in depriving the as yet unattacked man, of blood, every 
drop of which he may require shortly himself, even if it were 
possible to induce the disaffected to part with what is really 
under such a condition to them ‘‘ their life’s blood.” 

The appreciation of this truth evidently led our authorities to 
introduce other menstrua, and as Animal Chemistry pointed 
out in the destroying discharges the presence of the saline con- 
stituents, it was thought advisable to inject into the system a 
supply of similar material to fill up the place of that drained away. 
That this plan has been occasionally successful experiment fully 
attests ; but it is nevertheless admitted, that it has not fulfilled 
the expectations of its originators. In the first place, this doc- 
trine fails to take cognizance of that portion of the blood which 
remains in the vessels; it fails to recognise the prime fact that 
the serum and salts of the blood are drained away, not so much 
in consequence of changes which have ensued in the vascular 
canals, as from a tendency in the blood itself to separate into 
its constituent parts—in short, to die. The introduction, 
therefore, of the saline ingredients into the body is not a 
restoring to the blood that which it had lost, but it is a restor- 
ing to the system of a part only of its usual circulating pabu- 
lum, the thick, black decaying blood-corpuscles being altogether 
unfit to carry on the vital processes requisite for the mainten- 
ance of the animal fabric. Thus reasoning, the thought sug- 
gested itself that nature herself provided us with the means of 
accomplishing the renovation of the blood, and that we had 
prepared ready for our use a liquid possessing the requisite 
qualities of a blood forming fluid, and, above all, that which no 
art or power of man could bestow, viz., vitality—a compound 
mixed in the great laboratory of life. 

The experiments performed by M. Magendie were, however, 
not very encouraging, and tended rather to throw a shade of 
doubt over the utility of milk as an agent in transfusion. This 
distinguished physiologist injected various substances into the 
arterial system of dogs, and amongst them milk, the results of 
which was by no means satisfactory. 

In Mr. Hassall’s very excellent work on the Microscopic 
Anatomy of the Human Body, in the chapter on the blood, the 
following remarkable observations, cited irom M. Donne’s 
Papers, occurs :— 

“Now, with regard to actual experiments with milk, we have 
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the testimony of M. Donne, that about two hours after its injec- 
tion, rabbits, birds and dogs have been opened, ‘I have collect- 
ed,’ he says, ‘the blood in the different organs, in the lungs, 
the liver, the spleen, and everywhere I have found the blood 
containing a certain number of white globules in all stages of 
formation, and of red globules more or less perfect: invariably 
the spleen has presented to me special circumstances, so estab- 
lished and constant that it behoves me to mention them.’ M. 
Donne further adds, ‘that he believes that he has also traced, 
by direct observation and experiment the transformation of the 
minute oily and fatty particles found in the milk into white 
globules.’ He injected numerous animals, birds, reptiles and 
mammals with various proportions of milk; and, strange to 
say,” observes Mr. Hassall, “‘ the creatures thus experimented 
upon experienced no injurious effect beyond a momentary 
shock, with, however, the single exception of the horse, to 
which the experiment proved fatal in seven different cases. If 
almost immediately after the injection of milk, a drop of blood 
be withdrawn from the system at a distance from the point 
where the milk was introduced, a number of the globules of 
the milk may be detected quite unaltered, and which may be 
recognised by their general appearance, their smaller size, and, 
lastly, by the action of acetic acid, which dissolves the red glo- 
bules, renders apparent the granular texture of the white, but 
leaves untouched the molecules of the milk. If the blood be 
again examined, at about the expiration of two hours, the 
smallest milk globules will be seen to have united themselves 
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July, 1854, that the first case of transfusion with milk was 


effected in Toronto. In the Association Medical Journal, 
edited by Dr. Rose Cormack, under date Sept. Ist, 1854, the 
following letter, from William Bird Herapath, M.D., F.R.S., 
is published — 


On the Employment of Injections of Milk, or Milk and Water, into the 
Peritoneal Cavity, Cellular Tissue, or Venous System, in the Collapse 
of Cholera. 

Srr.—In a paper read to the East Surrey Cholera Society, and pub- 
lished in the last number of the Association Journal, by Dr. Richard- 
son, @ proposal is made to inject the peritoneum and cellular tissue of 
cholera patients in the stage of collapse, with large quantities of water, 
for the purpose of rapidly supplying the loss of serum experienced by 
the excessive discharges from the intestinal mucous membrane. ‘This 
extremely philosophical and ingenious suggestion is certainly highly 
deserving of a mature consideration, and a careful digest of properly 
conducted experiments. But it has occurred to me, whilst reading 
these remarks, that the injection of a fluid more closely approaching 
the character of serum in its chemical constitution would be more 
likely to give permanent benefit, and avoid the chances of destruction 
of the blood-corpuscles, occasioned by the difference existing between 
the specific gravity of their contents and of the rapidly imbibed water. 

The most readily obtained liquid, having all the qualities we can 
desire is most assuredly cow’s milk; itis always at hand in any quan- 
tity, whilst its tendency to coagulate may be obviated by adding a 
little solution of carbonate of soda or potassa , perhaps about one scru- 
ple of the salt to a pint of milk would be sufficient. 


The only difficulties about the matter, would be the adulterations to 
which it may be subjected by fraudulent dealers, and the accidental 





with each other by threes and fours, and to have become 
enveloped, by circulating in the blood, in an albuminous layer, 
which forms around them a vesicle analogous to that which 
surrounds the white globules; the largest remain single, but 
are equally enveloped in a like covering. These soon break up 
into granules, in which state the milk globules of the blood 
bear a close resemblance to the white globules of the biood, 
from which finally they are not to be distinguished. The 
blood, Donne then remarks, ‘shows itself very rich in white 
globules, but little by little these undergo changes more pro- 
found; their internal molecules become effaced and dissolved in 
the interior of the vesicle, the globule is depressed, and soon it 
presents a faint yellow colouratiun: they yet resist better the 
action of water and acetic acid than the fully formed blood 
globules, and it is by this that they are still to be distinguished. 
At length, after twenty-four hours, or at latest after forty-eight 
hours, matters have returned to their normal state; no more 
milk globules are to be seen, the proportion between the white 
and red globules has returned to what it ordinarily was.’ In 
only one instance have I had the opportunity of noticing the 
changes spoken of by Donne, and that in the case of the 
man J. Pickles. He died about fourteen hours after transfusion, 
and I procured some blood from veins in the feet, and from the 
opposite arm; on submitting this blood to the microscope it was 
found to be loaded with white globules, presenting one of the 
best marked cases of Leucocythemia I ever saw. I failed, 
however, to notice a single milk globule; the red-corpuseles 
were very jagged.” 

Now, by reference to the Tables of Analysis of Milk and 
Blood by Simon and Mulder, we note the very close relation- 
ship which exists between them, and couple with this the facts 
as observed by Donne, viz., the evident convertibility of milk 
into blood, and the conclusion is almost irresistible that it must 
be a valuable agent for transfusion. Yet we had no precedent 
to direct us; and although I searched all the medical records 
within my reach I could not find a single case to guide us. 

It will be noted by the Institute, that it was on the 10th of 


pr of foreign bodies. Investigations at home and abroad have 
however shown that nothing enters more largely into the adulteration 
of milk than water. This is of no importance; but were the world- 
renowned “chalk and water” compound employed, fatal consequences 
would assuredly follow. 

The entrance of foreign bodies into the circulation, or into the cavity 
of the peritoneum, or the muscles of the cellular tissue, may be easily 
prevented by attaching a fine muslin or gauze filter, or seive, to the 
mouth of the injecting syringe. It remains to be proved whether this 
fluid would be absorbed by the peritoneal vessels as readily as water, 
or with sufficient facility to be of service, 

The specific gravity of good pure milk varies from 1.041 to 1.083 or 
1.020; serum varies from 1.026 to 1.037, and even 1.050, according to 
the presence of health or disease. Now to produce the difference in 
specific gravity required by the laws of endosmosis to act in a state of 
health, water may be added to the milk. But t'e viscidity of cholera 
blood would assuredly indicate an increase in the specific gravity, and 
no dilution would be necessary in this disease ; but ifit were adulterated 
with water only, it would be a matter of no great importance. 

It seems highly probable that milk, or milk and water, would be a 
much more successful fluid for this purpose than water only, and would 
certainly offer many great advantages, especially if the injection were 
to be made directly into the venous system, as the corpuscles of the 
blood do not suffer any material alteration in form, when examined 
microscopically, after dilution with milk; they suffer nothing from the 
admixture, especially if the milk is obtained from an animal of the 
same kind as the blood experimented on, and if the milk used be pure 
and unmixed with water. 

I apprehend also that the introduction of an albuminous constituent 
is essentially necessary, to supply the waste of this vital pabulum ex- 
perienced during the exhaustive dicharges of this disease. 

It is quite a question whether the subsequent symptoms and fever, 
exhibited during the recovery from collapse, do not depend as much 
upon the loss of the albumen and salts of the serum, as upon the great 
difference subsequently existing in the relation between the quantity 
of the solids and watery fluid of the blood. 

The chemical constitution of milk does not differ very materially 
from that of the chyle obtained by healthy digestion, which would of 
course be the only means nature would employ to regenerate slowly the 
lost liquor sanguinis. 

Art physiologically directed comes to aid of nature, and, by em- 
ploying her own Divine laws, assists her early efforts and wonderfully 
aids the cure—gains time, an element of vital importance in this mar- 
vellously rapid and fatal disease, 
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Nature would then merely have to regenerate the lost epithelial 
cells, which would of course be a work of time; and no efforts of art 
could remedy this defect; if the amount of the epithelial exfoliation 
had been very excessive, the exhaustive discharges of the choleraic 
diarrhoea would go in spite of all our injections; for the intestinal 
mucous membrane would then be in the condition of the dermis denuded 
of its epidermis by artificial vesication; exosmosis must occur by 
serous transudation until the protective covering had been reformed, 
when endosmosis would again recommence from the re-establishment of 
the physiological action of these wonderful cells. 


Hoping that some members of the Association may have the oppor- 
tunity to put these suggestions in practice, and be able to communicate 
the results through the Journal to the profession. 


I am, ete., W. B. Herapatu. 


Bristol, August 1854. 

This letter, coming from so distinguished a chemist, gratified 
me very much; and from it I gather that the use of milk in 
transfusion, and as a substitute for blood, is novel, and what- 
ever little credit, therefore, is due to so humble a suggestion, 
must be awarded to Toronto, where its use was not only sug- 
gested, but actually put into practice. 

The fact that milk (provided it has not parted with life) may 
be injected into the human system by the veins is now estab- 
lished; and it remains to be seen how far it may be useful as a 
remedial agent, not only in cholera, but as a restorative in cases 
of Uterine Hemorrhage, or Hemorrhage from loss by wounds. 
In the cases in which it has yet been tried, all other means were 
exhausted before the attempt was made to inject the milk ; and 
I am informed, both by Dr. Daniels and Mr. McKenzie, that 
after my attendance on the cholera patients ceased, in no case 
was transfusion attempted, until every one present concluded 
that the patient was actually dying. I regret exceedingly that 
my own serious illness should have prevented my continuing 
to visit the patients, as I was thus prevented carrying out the 
observations; enough, however, was witnessed to show, that, 
while we may expect much good from transfusion, it cannot be 
expected to restore to health the body in which serious local 
disorganisation has taken place: the earlier the collapse, and 
the sooner the milk be used, the better. 

Dr. Owen Rees, in a very late publication, thus expresses 
himself :—“ With regard to the chemical constitution of the 
fluid, it would appear that we can scarcely venture to interfere 
with the organic constituents of the blood, nor imitate the 
animal extractions and protein compounds of the circulating 
fluid, in order to supply them if deficient. There is, however, 
no occasion for this in Asiatic cholera, for the evacuations 
from the intestinal surface which destroy the healthy cha- 
racter of the blood in that disease, appear to contain but 
little organic matter, being chiefly made up of water, holding 
the salts of the blood in solution. Thus Vogel and Wittstock 
agree in describing cholera evacuations as containing intestinal 
mucous, traces of albumen, and the ordinary salts of the blood 
with carbonate of soda somewhat in excess. The analysis 
of cholera blood again points clearly to the necessity of 
supplying more especially salts and water, if we desire to 
restore it to the healthy standard.” Now, if we take a 
review of the composition and properties of milk, it will be 
found to possess all the qualities above desired by Dr. Rees. 
Thus the distinguished chemist Simon remarks, ‘that perfectly 
fresh milk has always a decidedly alkaline re-action, and it 
retains this property for a longer or shorter time: the milk of 
woman retains its alkaline re-action longer than that of cows, 
and the milk of healthy women longer than that of invalids.” 

On examining the milk under the microscope, we perceive a 
great number of fat vesicles of very different sizes swimming in 
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a clear fluid, and occasionally epithelium cells. From repeated 
comparisons I have found that the fat vesicles in the milk of 
women are generally larger than those in the milk of cows In 
addition to these, we observe, under certain circumstances, 
other microscopic objects. The fat vesicles have, as Raspail 
declared, a solid envelope, a point which has been confirmed 
beyond dispute by Henle. Raspail considers that it is composed 
of coagulated albumen ; it is, however, more than probable that 
it consists of caseine. Henle has shown that this capsule may 
be dissolved Ly acetic acid, and that butter then issues from it. 
It is probable, however, that this fluid fat becomes enclosed in 
a new envelope, for Ascherson has observed that a membrane 
immediately forms around every drop of fat that is brought in 
contact with a solution of albumen; and have found, says M. 
Simon, that fat shaken with a caseous substance (crystalline) 
in a state of solution, causes a partial coagulation by the forma- 
tion of such membranes or capsules. 


“‘ When milk is left to itself,’ continues Simon, “ for a con- 
siderable time, it coagulates, in consequence of the con- 
version of a portion of its sugar into lactic acid. This 
change often takes place very rapidly in cow’s milk, and 
generally more quickly than in woman’s milk.” By re- 
ference to the analysis, it will be seen that in every particular 
cow’s milk alive, and therefore fresh, possesses every necessary 
quality, as already observed; there is fuel for the sustentation 
of animal heat, and salts to supply the place of those drained 
away, mixed not by any cunningly contrived art of man, but in 
vital combination with a living fluid; for I think that we ought 
not to lose sight of the fact that, when we speak even of the 
water of bluod, that we speak of water in a particular state, for 
it certainly must possess properties differing from the ordinary 
properties of water, and so on with every other constituent 
of the blood. 


COW’S MILK. ; 
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AU si ioics cnccnvess cnvsdectedposer cued’ 40-0 88-0 65°0) a 
UIA cist victiinnns vassnisectnnonttanasistiinth 72-0 680 670| 8 
i and Extractine.......cc.ccccocsceees } 28-0 29:0 5610!2 

BELEP.... 20000 cvrceveee cvcscercccccceserscscece fx 
IIE ca ivcahn’ cbacnnnses see caparensice cis 6-2 61 1380 
ec diene ROOTED OL Soe iD J 
Phosphate of Lime..............s0sesseeseeeee 2°81 47-1 8-44 60-7 
Phosphate of Magnesia...............0...+5. O42 8-6 064 95 
Phosphate Peroxide Iron............:.00.... O07 1.4 007 1:0 
Chloride of Potassium................s.000+.. 1°44 29.4 1.83 27-1 
CUES OD OE CON ons cosccness oces sea pee tne ste 0-24 49 0.34 50 
ew hoi deg Ba 8 Peatee EA gy Sed . 042 8. 0.45 67 


PROXIMATE CONSTITUENTS OF THE BLOOD. 

Protein Compounds :—Fibrin, Albumen, Globulin, 

‘Colouring Matters :—Hoematin, Hoemaphein. 

Extractive Matters :—Alcohol extract, Spirit extract, Water extract. 

Fats :—Cholesterin, Serolin, red and white solid fat, containing 
Phosphorus, Margaric acid, Oleic acid. 

Salts :—Iron. Albuminate of Soda. Phosphates of Lime, Magnesia 
and Soda. Sulphate of Potash. Carbonate of Lime, Magnesia and 
Soda. Chlorides of Sodium and Potassium. Lactate of Soda. Oleate 
and Manganate cf Soda. 


Gases :—Oxygen. Nitrogen. Carbonic. Sulphur, &c. Phosphorus. 


DR. REES’ ANALYSIS OF CHYLE. 


MEGROE, snicitnaicspiiosesccen jens ceqntnanischet dinteeoeems 
Solid constituents .... 

IIE: bin cite thdibnds aah setons engidease::tiniedepeaorete 
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Extractive matters soluble in alcohol and water 3°32 
Do. do. in water only 12:33 
Salts as in lymph sasetheabeasbsc den dee? EMD 


Salts—chloride sodium. 
Lime—sulphate and phosphate. 
Other soluble salts—peroxide of iron. 
Earthy salts. 


Case Isr. 


Thomas Harrison, aged 40, a native of Ireland, a farmer, resident 
near Brockville, admitted into the Cholera Sheds, General Hospital, 
July 10th, 1854, states that he was quite well when he left his home, 
and for some time after leaving the steamer; indeed, until the 
evening of July 9th, when he was seized, about 10 o’clock, with 
nausea, accompanied almost immediately with tendency to fainting and 
diarrheea. He continued ill throughout the night, and received no 
benefit from the medicines which were then administered. Finding 
that he was seriously ill, he was brought to the Hospital. On his 
arrival, 10 o’clock a.m., he was placed in bed, covered with warm 
blankets, and was given hydrg. submur. gr. x. dry on the tongue, merely 
washing it down with a little iced water. His countenance was pale 
and cadaverous, sunken and cold, particularly the ale of nose, the 
tongue was contracted, pointed, and cold as ice; fingers shrivelled, 
cold, and pointed; vomiting of liquid, having all the characters of 
similar fluid passed constantly and freely from bowels; cramps in 
bowels very severe, less so in legs; pulse small, contracted, 120; 
breath cold; gave calomel every 20 minutes; at 11 o’clock, vomiting 
continuing, he got— 

R. Argenti: nitr: gr. j. 
Aq. distill. oz. j, ft. haust. 
To be taken every half hour. 

At 1 o’clock p.m.—Finding that there was no improvement, but, on 
the contrary, that the symptoms had not yielded, I proposed to my 
friend and colleague, Dr. Hodder, to follow out a plan of treatment 
which had already been discussed between us, namely, that we should 
transfuse warm fresh milk into the veins. Dr. Hodder coinciding in 
my opinion, and satisfied with the physiological data on which that 
opinion was based, readily assented to the operation. Previous, how- 
ever, to undertaking one of so serious a nature, as we then deemed it 
to be, I sought the advice of some other medical friends, among the 
number, Dr. Widmer, who, by message, as I could not see him, re- 
quested us to be very cautious as to what we did, least, in case of im- 
mediate death, the public mind should become excited. One of my 
colleagues, also, could not bring his mind to approve of the step. We 
determined, therefore, to delay the operation until there could scarcely 
be a doubt that death was imminent. At about 8 o’clock the prostra- 
tion had greatly increased; the man lay on his back, with his eyes 
sunken, countenance of ashy hue, handscold, tongue equally so, breath 
drawn, in gasping sighs, and the pulse gone from the wrist. We now, 
therefore, commenced the operation. Dr. Hodder kindly undertook 
to introduce the tube and to inject, whilst I superintended the procur- 
ation of the milk. An ordinary glazed earthenware bowl was placed 
in warm water at the temperature of the blood. A cow, which was 
grazing close at hand, was brought up to the shed, and the nurse, with 
great care, keeping the teat close against the side of the vessel, to pre- 
vent frothing, drew off the milk in sufficient quantity ; the syringe—a 
brass, anatomical injecting 4 0z. syringe, made by Neeves of London— 
having been warmed, was now filled with the fresh living milk. Dr. 
Hodder with considerable care introduced it into the tube previously 
inserted, and tied in the median vein; by a slow, steady motion the 
fluid was pressed on, while a gentleman present kept his finger on 
the pulse ; in a few seconds the pulse was distinctly felt, first weakly, 
then more perceptibly, until at last he exclaimed, ‘‘ How the pulse 
rises!” almost simultaneously the eyes responded, the half-closed lids 
being raised, the lustreless orbs giving utterance to the relief which 
was being given, while deep and well-drawn inspirations told how 
readily the lungs responded to the vital tide which now flowed towards 
them, Three syringes full having been passed into the system, the 
following effects were noticed—repeated sighing the breath being drawn 
deeply and fully, with evident sensations of relief ; the pulse quite per- 
ceptible and steady, 100 in the minute; the voice, which was unearthly 
before, was clear, though not strong; and whereas, before the opera- 
tion he was perfectly careless and, indeed, reckless as to his personal 
safety and the care of his family, almost his earliest thoughts were 
directed to the welfare of his children and wife. Thearm being bound 
up, Harrison, with much strength, turned himself on his side, and de- 
sired to sleep. Knowing that,- under the condition to which he had 
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been reduced, it was not at all probable that he would be enabled to 
keep up the animal heat of his body, care was taken, by ar}i 
means, to attain this desirable end ; while, therefore, hot bottles were 
placed against his feet, his chest, body, arms, and spine were ordered 
to be rubbed with hot turpentine, and hot flannels were to be kept 
constantly over his body ; and as nutriment he was supplied with small 
quantities of strong beef tea whenever he would take it, with white of 
egg and brandy and water, an oz. of brandy, to white of two eggs. 


At 8 o’clock p.m.—Had some good natural sleep; no vomiting, 
bowels not moved once, no cramps; surface requires to be kept artifi- 
cially warm ; if the applications are discontinued becomes cold; ex- 
presses himself greatly relieved, but still feels very weak, has by no 
— so great thirst as before, kidneys have acted. Treatment con- 
tinued. 


July 11th.—Has had a tolerable night, bowels moved twice, dis- 
charges coloured with bilious matter, passed water, has vomited this 
morning a free quantity of bile; pulse quite perceptible, 100, and 
easily compressed; no cramps or pain in limbs. My friend, Dr. 
Clarke, whose valuable services at the General Hospital are too well 
known to require any commendation from myself, suggested the de- 
sirableness of administering a gentle laxative, with a view of procuring 
a freer discharge of matter from the bowels. Accordingly, it was de- 
termined to administer at even-time a couple of grains of pil. hydrg., 
and a tea spoonful of ol. recini, and continue warm applications. 


July 12th.—Medicine has acted freely, but not too much so; he has 
vomited a large quantity of bile; pulse very much improved; is now 
painfully sensitive to the application of turpentine, which at first 
only produced an agreeable glow of heat; enjoys his beef-tea, and 
takes his brandy and egg. He had after this a troublesome bilious 
diarrheea, but progressed towards convalescence, and left Hospital 
convalescent. 1 learned on Wednesday last, January 23d, that he 
was yet alive, and in good health. It was noticed that many patients 
bore white of egg and brandy with cod-liver oil, when the stomach 
rejected other nutriment. 


Case 2p, 


Mary Hall, an Irish woman, married, and the mother of four child- 
ren, the youngest being an infant at the breast. This patient had come 
into Toronto with her husband to attend the demonstration made by 
the Orange Society. She was quite well on leaving home, and remained 
during the day ata small tavern on Queen Street; in the afternoon she 
was seized with distinct symptoms of cholera. At 10 o’clock p.m., I 
saw her for the first time. In order to procure for her efficient atten- 
dance, she was with some difficulty persuaded to enter the Hospital 
Sheds. On her arrival she was placed in a comfortable warm bed, 
and was ordered ‘ 

Argenti. nitrat. gr. j. 
Aq. distill. oz. j, ft. haust. 
Every half hour. To have beef-tea, and brandy and egg. 


July 13th.—She has passed a restless night, and although the vomit- 
ing was considerably lessened, yet the discharge of rice-water evacu- 
ations from the bowels continued; her pulse was extremely feeble and 
quick; countenance pinched and of ghastly hue; tongue cold and 
pointed; tossing about her arms, and sighing; careless about her fate, 
and is not roused by any reference to her children or husband. Dr. 
Hodder, equally interested with myself in the history of the disease, 
and anxious to do all in his power to mitigate its horrors, came to the 
sheds, and witnessing the condition of the poor woman, at once 
to perform transfusion. The same precautions were adopted in this 
case, as were found necessary in that of Harrison, and with like re- 
sults. At the time the tube was put into the vein she was pulseless, 
and although she could be roused, yet was incapable of answering 
questions, and altogether she presented a hopeless appearance. Two 
syringes full, equal to 8 oz., of the fresh warm milk from the same 
cow which afforded the supply to Harrison, were injected into the 
vein. As soon as the operation was completed, she expressed the 
greatest relief, and seemed irresistibly impelled to draw deep and fre- 
quent inspirations. The arm being bound up, as with Harrison, se 
with this patient—a desire to sleep was manifested, and turning over 
on her side, she composed herself to slumber. Hot bottles were kept 
not only to her feet but about her body, and she was rubbed with hot 
turpentine, and then swathed in warmed flannels. At evening visit she 
was evidently improved, had some sleep, the renal secretion was re- 
stored; her pulse was steady and quite perceptible; countenance 
relieved, and not so pale and ashy; no vomiting, nor discharge from 
bowels. A 
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Ordered to have beef-tea, and brandy and egg. 


July 14th.—Improving, although very weak; has had occasional 
vomiting of bile, and has had several bilious evacuations. She was 
carefully watched, allowed to have nothing but beef-tea and brandy 
and egg occasionally, afid was finally discharged convalesing on the 
17th July. 

Two other cases were transfused by myself, both immediately after 
being brought into hospital, and when in articulo mortis; the one 
a man named James Pickles, and the other a female. In the last case 
it' was quite evident that life was ebbing fast; and to complicate her 
difficuities, the veins were so empty and small, that I was for some time 
foiled in my endeavours to find one; after some difficulty, I succeeded 
in getting a pipe into the vein of the arm, and injected two syringes 
full, equal to 8 oz; the effect was to recall the pulse at the wrist, to en- 
liven the countenance, and restore strength and fulness to the voice 
From the lateness of the period at which the operation was performed, 
and from the disease having nearly done its work ere she was brought 
into Hospital, her rally was only temporary; for four or five hours 
she gave promise of amendment, and seemed greatly relieved; but 
afterwards she again began to sink, without, however, any renewal of 
the diarrhea or vomiting, and finally died on the following morning. 
In reference to this case, I think it right to state that I intended to 
transfuse a second time, but, being seized with alarming illness, neither 
in it nor in any case was the operation repeated. 

The next cases are kindly furnished me by one of our most industri- 
ous medical pupils, Mr. John Mackenzie, whose devotion to the sick 
during the whole of the cholera visitation was truly praiseworthy, and 
deserved to be honourably rewarded by the Board of Health. When 
others refused to lay hands on the dead, this gentleman removed them 
without any hesitation, to make room for the living. 


TRANSFUSED. 


1.— Wm. Fraser, admitted July 16th, was a very athletic young man, 
in the employ of Mr. Tuminey, was a carpenter by trade, formerly 
lived in country, had had Diarrhcea for several days, on Saturday, 
15th inst., eat a great many cherries; on Sunday morning early, or 
on Saturday night, he was taken with violent vomiting and purging; 
on admission he had violent vomiting of Rice water, together with 
cramps. Nitrate. of silver was tried, together with calomel, brandy 
and water, beef tea, &c. 


On Monday, 17th, pulse scarcely to be felt, cramps less frequent, 
but vomiting continues; evidently sinking fast; at 10 A.M., median 
basilic opened; and tube introduced without difficulty; about 10 oz. 
of milk thrown up. Pulse in 10 minutes could be felt, and voice, 
which before was scarcely audible, could now be heard; the patient 
expressed himself far stronger; and though he was greatly revived by 
transfusion, yet vomiting continued in spite of everything, and he died 
at about 2 P.M. 

2.—James Conway, admitted July 12th, an able-bodied labourer, 
brought to hoSpital in state of collapse; palse scarcely perceptible, 
eyes sunken; mouth open, with that peculiar dropping of jaw; tongue 
cold as ice. Saw him a few minutes after he was laid on bed. I then 
thought the man would die before the tube could be introduced, and 
as his wife was piteously imploring something to be done, I determined 
to attempt it alone. Introduced the tube, and transfused about 8 oz. 
milk. Went and got brandy, and made his wife give it to him, and 
though he remained insensible during the time I was introducing 
tube, yet he so far recovered as to be able to speak to his wife, but 
died about 1 P.M. 


This nian had no vomiting latterly, though his wife stated he had 
vomited during night. Was taken during previous night. 


8.—Dutch woman, admitted July 18th, unable tospeak English, came 
in ‘state of collapse; pulse absent, tongue cold; eyes sunken, the 
fingers wrinkled, and nails blue, having the appearance as if wrinkled 
by cold,—evidently dying. Brandy and water was given. Trans- 
Sone: about 11 P. M., rallied a little, but died in afternoon, about 2 


Such is the brief account of the cholera cases which I 
have the honor to submit to the Institute. In conclusion, I would 
venture to express a hope that the Corporation of the city 
will not again permit themselves to be taken by surprise, as we 
unquestionably were last summer. The pestilence came on us 
suddenly, and cases poured into the sheds ere the fitting ac- 
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commodation could be provided. In this way, wards became 
overcrowded; the sick had neither utensils nor proper bedding, 
nor food for their accommodation; and much distress arose. By 
enlarging the Board of Health, and placing it on a better foot- 
ing, much good would result. Why not empower the Mem- 
bers of the Corporation for each ward to associate with them- 
selves a medical man, resident in their own or in the nearest 
ward, to act as a health committee. In May let these com- 
mittees commence their work, visiting first the worst streets, 
and ordering the removal of all nuisances and filth; and, in 
case of disease, looking after the sick in their districts. There 
are many old decaying wooden houses in our lanes and bye- 
streets, which are not even good enough for kennels; surely 
the owners of such places ought to be compelled to remove 
them, or, at all events, to cleanse and drain their premises. It 
is well known that cholera delights in filth and moisture. No 
allusion is made to the important question of water supply, as 
the proper authorities have taken up the matter; it may, 
therefore, be hoped that the detestable liquid quaffed last year, 
and even at this time, will not be much longer supplied to us. 
Money ought not to be the sole object when the health of a whole 
city is concerned, and the guardians of the publie health 
ought to be entrusted with full powers to act for the good of 
those placed under their care. 

I trust that these few remarks, uttered in no captious spirit, 
but from an earnest desire to prevent a recurrence of perhaps 
scenes then unavoidable, will not be misconstrued. 





Observations on the Colouring Matters of Flowers. 
BY E. FILHOL. 


Wuirz FiLowers.—If flowers of Viburnum opulus, Philadelphus 
coronarti, Chrysanthemum vulgare, white roses, anda number of other 
flowers, be exposed for a few moments to the action of ammonia, they 
acquire a yellow tinge of greater or less intensity, which remains for 
a considerable time. Flowers of Viburnum opulus by this treatment 
acquire a yellow colour as fine as that of Cytisus laburnum. The 
matter which thus becomes yellow under the influence of alkalies 
appears to be present in all white flowers; some flowers contain only 
a small quantity of it, but these are rare. 


In variegated flowers of which the cordlla is partially white, these 
portions usually acquire a: fine yellow tint under the influence of 
ammonia. The stamina, the pistils, and in general all the white parts 
of flowers, act in the same manner. The leaves themselves become 
yellow when they are accidently deprived of chlorophylle. I ascertained 
this fact with a plant of Convallaria polygonatum, of which the leaves 
presented alternate green and white bands. The latter became bright 
yellow from the action of ammonia, exactly like flowers. The tissue 
of some fruits also becomes yellow, although less distinctly, under the 
influence of alkalies. 


The most convenient mode of converting a white flower into a 
yellow one is to introduce it into a wide-mouthed flask containing a 
little liquid ammonia, and to expose it to the action of the alkaline 
vapour. The change then takes place very rapidly. When the greatest 
part of the flower has become yellow, it may be taken out of the flask 
and exposed to the air, when the parts which still remained white will 
gradually change until the flower acquires ‘a uniform tint. - The flower 
may also be dipped into water, aléohol or wether, mixed with a little 
ammonia. The latter fluids should be preferred when the flower is 
covered with a fatty coating, which would prevent théir being mois- 
tened by a watery fluid. If a white flower that has been rendered 
yéllow be dipped into acidulated water, it gradually recovers its white 
colour. 


These experiments remined oné that when dyers wish to employ the 
colour of woad in dyeing, they add a little carbonaté of soda to their 
vat, which gives considerable brightness to the tint. It is easy to prove 
also that acids, even when very weak, cause the disappearance of the 
greater part of the colour of a decoction of woad. From this it seems 
not improbable that the substance which communicates to white 
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flowers the property of becoming yellow when in contact with alkalies 
may be luteoline. 


If the petals of white roses be boiled with distilled water, anda 
little carbonate of soda and sulphate of copper be added to the decoc- 
tion, as is done with the decoction of woad, a liquid is obtained pos- 
sessing a bright golden-yellow colour which may be employed in 
dyeing yellow. This liquid will give a fine yellow tint to linen and 
cotton fabrics, and nearly all white flowers will furnish similar results. 
I have dyed pieces of linen and cotton with decoctions of white roses, 
of the flowers of Spirea filipendula, Philadelphus coronaria and Galium 
Mollugo. ’ 


The matter to which white flowers are indebted for this property of 
acquiring a yellow colour under the influence of alkalies, dissolves 
readily in water, still more so in alcohol, but lessin ether. When 
the superficial layer of the petals of flowers which have been 
coloured yellow by ammonia is removed, all the cells are seen to be 
filled with a yellow fluid, in which no granules are to be perceived. 


Dark Rep Fiowers.—With boiling water or alcohol, the flowers of 
the wild poppy furnish a violet-redsolution. This acquires a fine scar- 
let colour by the action of acids, even when very weak. If ammonia 
be poured into the liquid thus acidulated, it becomes of a fine violet 
colour, without the least mixture of green. But if, instead of adding 
ammonia to the acidulated liquid, it is added directly to the infusion, 
this acquires a dirty greenish-red tint. When the flowers themselves 
are exposed to the action of ammonia, they acquire a fine violet color, 
like that obtained with the acidulated fluid. The colouring matter of 
the poppy therefore differs greatly from the cyanine of M.M. Fremy 
and Cloez, for alkalies do not give it a green colour. 


The flowers of Pelargonium zonale also become of a fine violet colour 
under the influence of ammonia; their colouring matter behaves like 
that of the poppy. The dark red garden verbena gives a violet-red 
tint to alcohol. The alcoholic solution, treated with ammonia, ac- 
quires a vinous colour with a slight greenish tint. If the alcoholic 
infusion of these flowers be digested with a little dry powdered hydrate 
of alumina, the latter acquires a light yellow colour, and the superna- 
tant fluid becomes of a fine red colour under the influence of acids, and 
of a blue without the least mixture of green by the action of bases. 
The verbena consequently contains two distinct matters, of which one 
becomes blue under the influence of bases, whilst the other becomes 
yellow; it is to the mixture of these two matters that the green colour 
of the alcoholic tincture of these flowers is due. 


The petals of Anemone hortensis act like those of the verbena. The 
flowers of the red psesony become of a pure blue colour under the influ- 
ence of ammonia. These flowers are rapidly deprived of colour by 
alcohol ; the tincture which they furnish is but shghtly coloured, but 
it becomes of a deep and bright red by the addition of the smallest 
trace ofacid. The acidulated liquid becomes blue with ammonia, whilst 
the non-acidulated alcoholic solution acquires a greenish tint. The 
petals of dark red roses become blue when exposed to ammoniacal 
vapours, but the colour soon passes to a greenish-blue. Alcohol 
readily dissolves the colouring matter of roses, but acquires very little 
colour. The slightest addition of acid communicates a deep red color 
to the alcoholic solution; ammonia poured into the acidulated liquid 
changes it to a greenish blue. 


Rosk-cOLOURED FLowers.—These flowers contain a mixture of two 
juices, of which one is colourless in acid liquids, whilst the other is 
red. The former becomes yellow when mixed with alkalies, the 
second becomes blue, and the mixture of these latter colours produces 
a green tint. Hence the tints which will be acquired by red or rose- 
coloured flowers, when exposed to the action of ammoniacal vapours, 
may be easily indicated beforehand. It is clear that the green 
colour will approach yellow more and more in proportion to the pale- 
ness of the rose, and that it will have a blue tendency in proportion as 
the colour becomes deeper. 

Buivz Fiowers.—The preceding statements regarding red and rose- 
coloured flowers applies also to blue flowers. The green colour pro- 
duced in blue flowers by the action of watery ammonia tends more 
and more to yellow in proportion to the paleness of the flower. 


Errects oF THE MIXTURE OF THE WHITE AND COLORED JUICES OF 
FLowEers.—When flowers of iris, of violets, peonies, of Cercis siliqguas- 
trum, &c., are infused in alcohol, one is struck with the weakness of 
tint of the alcoholic solution, even when the petals are completely 
deprived of colour. It appears natural, at first sight, to attribute this 
decoloration to the influence of the alcohol, which may act as 8 reducing 
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agent; but a close examination of the facts does not permit us to rest 
satisfied with this explanation ; and without denying that alcohol 
exercise the influence attributed to it by M.M. Fremy and Cloez, 
think that the following theory, either alone or combined with 
that just referred to, may readily account for the circumstances in 


question. In fact, if, instead of treating the aboye-mentioned flowers 
with alcohol, they are infused in boiling water, the w solution is 
not more deeply coloured than the alcoholic tincture. It would be 


necessary therefore to admit that water itself is a reducing agent, 
which is by no means probable. ° 

If into these solutions, whether watery or alcoholic, the smallest 
quantity of a soluble acid be poured, they instantly acquire a bright 
red colour, far deeper in tint than the original liquid. The kind of 
acid is quite immaterial, for even sulphurous acid immediately 
brightens the shade, and reproduces the colour which was only con- 
cealed. The prolonged action of this acid however soon destroys the 
colour, Can it be imagined that the colouring matter would reappear 
immediately upon the addition of any acid, if it had been reduced? 
and especially on this hypothesis, can we account for the action of 
sulphurous acid? I think not. 

In my opinion, the decoloration is due to the mixture of the juice 
contained in the colourless cells with that of the coloured cells. When 
alcohol or boiling water acts upon a flower, its organization is 
destroyed, the juices contained in its cells become mixed, and the 
colouring matter disappears. The following experiment lends support 
to this explanation. 

If two equal volumes of a slightly acidulated infusion, either watery 
or alcoholic, of pony flowers be diluted, the one with four times its 
volume of water, the other with four times its volume of an infusion of 
white flowers, it will be seen that the latter will retain much less color 
than the former. 


The white juices consequently destroy, or rather dissemble the 
colouring matter. The question now arises whether these juices act 
as reducing bodies, or whether they simply form colorless combina- 
tions. The experiments to which I have referred above may, I think, 
serve to answer this question; for if reduction takesplace, sulphurous 
acid would not reproduce the colour. I consider therefore that the 
colouring matter does not experience any reduction, and that it forms 
with the elements of the colourless juices or a colourless combination. 
In infusions prepared by the action of alcohol or water upon flowers, 
one portion of the colouring matter remains free, whilst the other 
enters into the combination just mentioned. It is easy to separate the 
coloured portion from the colourless, by triturating the liquid with 
little artificial phosphate of lime or dry hydrate of alumina; the 
coloured part is the first to fix upon the solid body, whilst that of 
which the colour is dissembled remains for the most part dissolved. If 
the liquid be filtered, it passes without colour. It may then be colored 
red by acid, and green or blue by an alkaline solution.—Comptes 
Rendus, July 24, 1854, p. 194, 





On the Discovery of Microscopic Shells In the Lower Silurian 
Rocks.* 
BY PROF. EHRENBERG. 


(Communicated by Mr. Leonard Horner.) 

The minute grains of greensand, which are characteristic of many 
rocks, have a different nature from the green earth often met with in 
concretionary masses. The former, from the glauconie of the Paris 
calcaire grossier to the azoic green sand, near Petersburgh, mee to 
consist of green opalescent casts of Polythalamia, composed of a hydro- 
silicate of iron. The cretaceous greensands of England contain unmis- 
takeably, these stony casts. In the caleaire grossier and nummulite 
limestones occur beautifully preserved and perfect examples of 
Quinqueloculina, Rotalia, Textularia, Grammostoma and Alveolina. 
In the Lower Silurian greensand casts of detached cells of Textularia 
and Nodosaria were found. Prof. Forbes said, that Mr. Sorby had 
discovered Foraminifera in the Aymestry limestone; but as some of 
the beds with green grains were of freshwater origin, it was almost 
impossible that all greensand should be derived from this source. 
Prof. Sedgwick pointed out instances in which the green colour was 
due to particles of chlorite.—Sir R. I. Murchison stated, that the 
whole group of Lower Silurian strata existed near Pe , though 
only 1,000 feet thick: the upper part, representing the Bala limestone, 


* British Association. 
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was 50 to 80 feet thick; next came a sandy bed, with green grains ; 
then brown sandstone, with oboli; and lowest of all, shale, with green 
grains and er , once supposed to be fishes, in which it appeared 
that Prof. Ehrenberg had discoverod these Foraminifera.—Mr. A. 
Bryson said, he had sometimes obtained the silicious shields of Diato- 
maces from boulder clay by means of a fine sieve, when other means 
had failed, because the objects adhered to the minute particles of mica. 














CANADIAN INSTITUTE-SESSION 1854-55. 





Seventh Ordinary Meeting==Saturday, February 3d, 1855+ 


The names of the following candidates for membership were read :— 


Pee TEGO 6. crc. bas tin dn sic tener once secsoccvees. Toronto. 
RI cick. cs encnsapconcsoncnroceccepneren aso CIRORES, 
MINNIS bis absh aitatiss eisabapasbntocqnect eeane Quebec. 

The following ees were elected members :— 
Robert Bell .. . Carleton Place. 
Robert Grier... . Toronto. 


A paper, cotinpalonted nee Major Lechien of Montreal, was read by 
the Corresponding Secretary, being ‘‘ An Account of an extraordinary 
sudden fall in the waters of the Niagara River in March, 1848, caused 
by a temporary obstruction of the outlet of Lake Erie by the ice.” 

Professor Hind illustrated the method of manufacturing gun cotton. 





Eighth Ordinary Meeting=--February 10th, 1855. 
The names of the coche candidates for er were read:— 


A. N. Buell.. - Toronto. 

W. Thengees -. es ee . Toronto. 
The following guslenen were ulated ienshane _ 

John Helliwell... - Toronto. 

RNG BORE. i soins. vosciccce bis. 060s cos 00s bce cee Quebec. 

SUE IEEE Si cooodlnnpctbapbssasend cossennce seenns o7e Quebec. 


Thomas Henning read a paper ‘‘ On the Asteroids.” 

James Bovell, M.D., communicated ‘‘Some observations on micro- 
scopic preparations of Chalk from Barbadoes, containing some infu- 
soria.” 





Ninth Ordinary Meeting=-=February 17th, 1855. 
The names of the following candidates for membership were read :— 
©. F. Correll... 00. 050 o00 see cenece cogoosees ove cesove Toronto, 
Alex. M‘Donald............ 00.00 seetnbabeubeheaatte s 
TR BE Reni cheqre ties 200 cacisventeicse cic ceons és 
BCI msc csc civestinnsscesccscccosiecesecvcsece PONG Hope. 
ID TEOTE nines 00.0000 000005 coe 0008 . Toronto. 
Nelson. 
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William Morris . «++ Perth. 

Alex. Morris.. docs. clenanddovdlesd dapesecsaces, SINE 

James Wilson, M. D.. écontes . Perth. 
The following iiutienen w were © elected enmbanse —_— 

BEN BOO si scccss cccess cecsecce cscs escces see svcees Toronto. 

W. Thompson ...2000... soceceeee 00 svcees oop vee conces * 


The following donations were announced :— 

From the Hon. J. M. Brodhead of Washington, by A. H. Armour, 
Toronto— _ 

Compendium of the United States’ Census, 1850. 

Penal Codes in Europe, by H. 8. Sandford. 

Cruise of the Dolphin, by Lieut. Lee. 

Exploration of the Red River of Louisiana, by Lieut. Marcy. 

Mexican Claims; Report of the Select Committee. 

Exploration of the Valley of the Amazon, by Lieut. Gibbon. 

Sickness and Mortality on Emigrant Ships. 

Maps to accompany Lieut. Lee’s Report. 

Do. do. do. Marcy’s do. 

Do. do. do. Gibbon’s do. 

From A. HI. Armour, Toronto :— 

Railroad to the Pacific, Northern Route; its general character, rela- 
tive merits, &c. By Edwin F. Johnson, C.E. With Maps and sections. 

From the Hon. East India Company :— 

Meteorological Observations at the Hon. East India Company’s Mag- 
netic Observatory at Madras, in the years 1846-50. 

The thanks of the Institute were ordered to be presented to the 
Hon. Mr. Brodhead, Mr. Armour, and the Hon. East India Company. 

Professor D, Wilson, LL.D., read a paper “‘On some physical ele- 
ments of Ethnological classification, and their bearing on the question 
of the unity of the human race.” 





Tenth Ordinary Mceting==February 24th, 1855. 


The names of the following candidates for membership were read :— 


D. L. Macpherson .........++.. - Toronto. 
Patrick Macgregor ......ssseseeceeseeeoeses seseee “ 
Alexander Grant ..........00.00cccccsevesccecesceseve o 
Alexander Logie. .......00 +++ +++ 000s «++» Hamilton. 
James Dundar Pringle .........00+ sereceeces cee ere ad 
T. S. Hunt...... éseveebeweoel - Montreal. 
The following gentlemen were elected members :— 
C. J. Campbell........ seeenes . Toronto. 
Alex. M ‘Donald 2. .....000 000000 sccccoccescoscseceeees “ 
Edward Shortis... ........0. 000.000 ccc cceess cooseesee as 
FeO, EBRD... 000ses ces ccccoens osee . Port Hope. 
Thomas Galt............0++sssssssesscovseeeeceeseesee LOTONtO. 
Dr. Carter... - - Nelson. 
William Morris.......... . Perth. 
Bdeies BR Oa Ia oa sise 6.0 c06s o50000 segecs ‘ . Montreal. 
James Wilson, M.D... ...00..cccccccccccecscccceeoes POFth. 


The following donations were announced :— 
From E. C. Hancock, Toronto— 
Britannia Depicta, or Ogilby Improved, by John Owen. 
From the Hon. J. H. Brodhead, Washington :— 
The Case of the Black Warrior, 1854. 
Report of an Expedition down the Zuni and Colerado Rivers, by 
Capt. Sitgreaves, C.T.E. 
From A. H. Armour, Toronto :— 
Montreal and the Ottawa, by T. C. Keefer. 
The thanks of the Institute were ordered to be transmitted to the 
above-named gentlemen. 
Professor Hind read a paper ‘‘On the North American drift.” 











1855. 
LITERARY AND HISTORICAL SOCIETY OF 
QUEBE 


LITERARY AND STATED MEETING. 
Wepyespay, 3rd January, 1855. 
Lieut. T. C. Malony, R. A., and T. B. Harvey Esq., were proposed 
as associate Members. 


ANNUAL GENERAL MEETING. 
Wepyespay, l0ra January, 1855. 


Report of the Council of the Literary and Historical Society 
of Quebec, fer 1854, 

The Council of the Literary and Historical Society respectfully 
submit, in accordance with the usual practice, a Report of the 
Proceedings of the Society during the year which has just closed. 
That year has been marked by events of more than ordinary interest 
and importance to the Society. We have on the one hand, serious 
losses and misfortunes to deplore, while on the other, we are consoled 
by the progress which, in spite of every obstacle and trial, the Society 
has made during the last twelve months. 


Our last annual meeting was held, as you remember, in the Rooms 
which the Seciety had, for many years, been allowed to occupy 
in the old Parliament buildings. Within little more than a fort- 
night from the day of that meeting, the whole of those buildings were 
destroyed by fire. In that calamitous fire, the Society sustained a 
severe loss. Nearly the whole of its well selected and very extensive 
Museum of natural history and mineralogy, the fruits of the labor and 
expenditure of many years, embracing a unique collection of American 
birds, and specimens of almost all the natural productions of the 
country. as well as many antiquarian objects of interest, perished in 
the flames. Through the praiseworthy exertions of some of the mem- 
bers of the Society, a large portion of our Literary, and almost the 
whole of our valuable manuscripts relating to the early history of the 
country, were rescued from destruction. Buta serious inroad was, 
notwithstanding, made upon our library shelves, and many valu- 
able sets of books have been rendered comparatively useless by the 
loss of one or more volumes from among them. The pecuniary loss 
which the Society sustained on that occasion has been estimated at 
about £1400, but many of the most interesting objects which were 
destroyed in the Museum are such as cannot be replaced. 

Under these circumstances immediate steps were taken by the 
Council to meet the emergency, and to repair as far as possible the 
severe losses of the Society. In the first place rooms were secured, 
fitted up and furnished for the Society’s meetings, and for the tem- 
porary reception of the remains of the Library, and the wreck of the 
Museum, and an appeal was made to other Institutions of a similar 
nature with our own for contributions to enable us to commence the 
re-construction of our Museum. 

The first meeting of the Society was held in our present rooms, on 
the 8th March. When it is borne in mind that the Council, had to 
provide, fit up and furnish the rooms, it will, we think, be admitted 
that no time was lost in providing the Society with the necessary 
accommodation. The fitting up and furnishing of the Society’s rooms 
involved an outlay of a considerable sum, as compared with the 
resources of the Society, but the Council did not hesitate to assume 
the responsibility of incurring it; and notwithstanding the expenses 
thus entailed, and other extraordinary drains upon our finances, we 
have been almost enabled, from the increase of the number of our 
members during the year, to meet our expenditure from our ordinary 
resources. 

It is with great pleasure we record that during the past year the 
Society has published two numbers of its Transactions. One of these 
is composed wholly of communications read before the Society many 
years back, the gorges of which, after they had been ope in 
the printer’s hand, had, for various reasons, been delayed. The other 
is made up of communications read before the Society during the last 
twelve or fifteen months. 

A list of ell the Papers read during the course of the past year is sub- 
joined. The papers are principally upon subjects of a lecal and 
practical character. It is pore worth to be able to adi that, with 
scarcely an exception, an interesting paper, sometimes more than one, 
was read at each of the literary meetings. Those that have been 
selected for publication will be found to contain much valuable infor- 


LITERARY AND HISTORICAL SOCIETY OF QUEBEC. 


195 


mation. The Meteorological Observations alone will form a most 
important addition to th> mass of information which is being collected, 
both in Europe and America, on the subject; more especi as the 
locality of Quebec appears to be peculiarly favourable for the exami- 
nation of some of the most interesting Meteorological phenomena. 

In connection with this matter, it may be mentioned that the Society 
has long been anxious to secure a building for its own use, where its 
Museum and Library might be deposited in safety, and in such a w 
as to be available, as heretofore, to the public generally, and in whi 
we may be able eventually to establish an Astronomical and Meteoro- 
logical Observatory in connection with and under the auspices of the 
Society. 

In order to carry out these objects, the Council applied to the head 
of the Government for a grant of a portion of the Ordnance property 
on the north side of the Government Gardens in this city, sufficiently 
large for such a building as they thought necessary. We regret to 
say, that this application, although favourably received by the head of 
the Government here, has been refused by the Ordnance Department 
at home; the reason assigned that the ground may be required for 
military purposes, in the event of the Head Quarters of the Military 
Government of the Province being transferred to this city. 


It is much to be regretted, for many reasons, that the prospect of 
being possessed of a building of our own is not likely soon to be real- 
ized ; yet we hope that our successors in office will not be discouraged 
by the failure of our efforts in that respect—but that they will endea- 
vour to devise some expedient for securing for the Society a local 
habitation, in the enjoyment of which they cannot be disturbed. 


We have now to call the attention of the Society to an important 
step which has been taken by the Council since the commencement of 
the present Literary Session, with a view to bring the Society more 
prominently than heretofore before the public. We allude to the pub- 
lication of the Monthly Proceedings of the Society in the columns of 
the Canadian Journal of Toronto. It had long been felt to be most 
desirable to publish regularly the ordinary proceedings of the Society 
at its general and stated, or literary meetings. The publication of the 
Canadian Journal, under the auspices of that young, but rapidly grow- 
ing and most useful sister Society, the “Canadian Institute,” of 
Toronto, seemed to the Council to present a most suitable medium for 
the publication of their proceedings. Upon being applied to for that 
purpose, the Council of the Institute expressed, in the most liberal 
manner, their desire to meet the wishes of the Society, and offered to 
allow an account of our Proceedings to appear gratuitously in the 
columns of their Journal. Since the commencement of the present 
Session our proceedings have accordingly been published in that 
Journal, the first publication being prefaced by a short sketch of the 
history and objects of the Society, furnished by the Couneil to the 
Editor at the request of the latter. The Council trust that their suc- 
cessors will see the expediency of keeping up the system of publishing 
our proceedings on the terms in every way advantageous to the 
Society. 

It is gratifying to be able to state that the Legislature has consider- 
ably augmented the amount of the annual grant to the Society, ha 
raised it from £50 to £250. It must, however, be observed that nd 
indemnity for our losses occasioned by fire, this sum is al 
inadequate. We think, however, we should not regard it in that 
light; and we have little doubt that if the Society continue to act with 
the energy and zeal which has marked the present Session, and, above 
all, if we evidence our existence to the outer world by the publication 
of useful papers, we shall have little difficulty in obtaining an equally 
liberal, or even a more liberal grant from the Legislature at its next 
Session. 

One of the most satisfactory fs of the progress which the Society 
hee shale seals 0. aaemiiaeias will be found in the number of * 
members who have during the year been added to its lists, We cannot 
now give the precise number, but we are sure that they form a very 
considerable portion of the Society; and we believe we may add that. 
among the recent additions will be found some of our most zealous and 
usefal members. 

On the whole, it seems to the Council that the review of the events 
of the past year presents much that is i It was indeed 
Ses ert en saa hy Se So en a Re ak 

more atoned for, e en e ; and 
at the end of the year we find our finances i a Housing condition, 
our numbers rapidly augmenting, our Transactions two 
parts, our communications increased in number and im and, 
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our proceedings, for the first time for many years, published regularly 
and in such a shape as to bring the Society most favorably before the 
ublic. 
7 We think, therefore, we have much reason to congratulate the Society 
on the manner in which it has struggled through the past year. In 
truth those trials and reverses should not be regarded as subjects of 
unmixed regret, for doubtless to them is due, in a great degree, the 
unusual spirit and energy which has characterized the Society during 
the last twelve months. 
“Duris ut ilex tonsa bipennibus 

Nigroe feraci frondis in Aigido, 

Per damna, per coedes, ab ipso 

Ducit opes, animumque ferro.” 

E. A. MEREDITH. L. L. B. 
Ist Vice President. 
Quebec, January 10, 1855. 





OFFICERS ELECTED FOR THE YEAR 1855. 
President : 
E. A. MEREDITH, L.L.B. 
Vice-{resivents—G. T. KINGSTON, A. M.; REV. A. W. MOUNTAIN, B. A.; W. D. 
CAMPBELL; Lievr. I. G. SAVAGE, R. E. 
Becording Secretarp—MENRY E. STEELE. 
Corresponding Secretarp—A. R. ROCHE. 
Council Secretarp—N. K. BOWEN. 
Creasurer—GEO. T. CARY. 
Librarian—E. T. FLETCHER. 
Curator of Museum—ROBT. H. RUSSELL, M.D. 
Curator of Apparatus—Lievr. E. ASHE, R.N., F.R.A.S. 


Lieut T. C. Malony, R.A., and T. B. Harvey, Esq., were elected Asso- 
ciate Members of the Society. 





LITERARY AND STATED MEETING. 
Wepnespay, 18TH Janvary. 
A Paper was read by Lieut. H. G. Savage, R.E., on the History of 
Quebec from the Earliest times. 
HENRY E. STEELE, 
Recording Secretary. 





Address to the Governor-General. 


On Friday, January 19th, the President and Members of the Literary 
and Historical Society, waited upon His Excellency the Governor 
General, at Government House Quebec, and presented the following 


ADDRESS. 


To His Excellency Sir Edmund Walker Head, Baronet, Governor 
General of British North America, and Captain General and Governor in 
Chief in and over the Provinces of Canada, Nova-Scotia, New-Brunswick 
and the Island of Prince Edward, and Vice Admiral of the same, §c. 


May it Prease Your Exce.xency, 


We the President, Vice Presidents, and Members of the Literary 
and Historical Society of Quebec, desire respectfully to approach your 
Excellency to tender our sincere congratulations on your assumption 
of the Government of this important portion of Her Majesty’s do- 
minions. 

We cannot but feel that, we, in common with the other inhabitants 
of this Province, have much reason to rejoice that Her Majesty should 
_ have selected for the Government of this Colony, one whose recent ad- 
ministration of the Government of a neighbouring and sister Colony 
has been marked with such distinguished success. 

It is however as a Society separated from the strife of politics and 
devoted to the peaceful pursuits of History and Literature and to the 
advancement of the interests of Art and Science in the Province, that 
we conceive we have peculiar reason to hail your Excellency’s eleva- 
tion to the high position of Governor of British North America. 

Your Excellency’s well known devotion to and high attainments in 
the walks of literature and science, afford our Society an earnest that, 
while labouring to advance the physical interests of this great and 
growing country you will study equally to develope its moral and in- 
tellectual resources. 


ON CHARCOAL AS A DISINFECTANT. 


(1856. 


By the calamitious fire which destroyed the Parliament Buildings 
in this city, in the month of February last, the Society sustained a 
heavy blow in the loss of a large portion of its Library and nearly the , 
whole of its extensive and weil selected Museum of Natural History 
and Geology. 

The efforts which the society is now making, to re-construct its 
Museum, and to repair the other losses then sustained, will, we feel 
assured, meet with your Excellency’s sympathy and good wishes. 

We venture to express the hope that, following the example of you 
Excellency’s predecessors, since the foundation of the Society under 
the auspices of the Earl of Dalhousie, you will do the Society the 
honour of allowing yourself to be named its Patron. 

In conclusion we beg to express our best wishes for the health 
and happiness of your Excellency, Lady Head, and family. 


Quebec, January, 1855. ? 


To which His Excellency was pleased to return the following 
REPLY. 
Mr. President and Gentlemen of the Literary and Historical Society of 
Quebec. 


I esteem it an honour that you ask me to assume the position of 
Patron of your Society. But that honour is greatly enhanced by the 
flattering terms in which you address me on the present occasion. 
You overrate my literary attainments, but you do not overrate my wish 
to promote in every way the pursuits of literature and science. Ac- 
cording to my firm conviction it is of the highest importance that 
these peaceful studies should hold their rightful place in the pro- 
gress of a great and growing country. That they should mitigate the 
constant pressure of material interests, and soften down those harder 
tendencies which must always more or less characterize the outposts of 
advancing civilization. All institutions that tend to promote such 
objects in Canada are of the highest value, and among them your in- 
corporated Society maintains a distinguished place. I thank you 
much for the congratulations, and your good wishes for the health and 
happiness of myself and my family. 





The Temperature of the Cold Days of February 1855, at 
St. Martin’s, Isle Jesus, Canada East. 


(Communicated by Dr. Smallwood.) 
The Thermometer at 10 p.m. on Saturday, 3rd February, stood 9°-0 


Fahrenheit. On the 
4th at 6, a.m. at —14°-8 (or below zero). 
2, p.m. —10°-3 do. 
10, p.m. —22°-3 do. 
5th at 6, a.m. —26°1 do. 
2, p.m. — 5°5 do. 
10, p.m. —20°-0 do. 
6th at 6, a.m. —82°-6 do. 
2, p.m. —18°-6 do. 
10, p.m. —24°-5 do. 
7th at 6, a.m. —33°-9 do. 
2, p.m. — 6%2 do. 
10, p.m. —11°-0 do. 
;;. 8that 6, am. — §°1 do. 
2, p.m. + 5°5 (above zero. ) 





On Charcoal as a Disinfectant.* 
By MB. J. G. BARFORD,—St. Bartholomew's Hospital. 


Dr. Stenhouse lately called attention to his very ingenious ori-nasal 
respirator, which depends on ‘charcoal for its efficacy, the action of 
which is given in the Journal of the Society of Arts, for February, 1854. 
The respirator having been noticed in the Lancet of November 26, I 
need only mention it as an instance of the powerful disinfecting power 
of charcoal, but at once call attention to the plan I have adopted in the 
application of this agent as a disinfectant, bearing in mind the results 
of Dr. Stenhouse’s experiments, which prove that charcoal not only 





From the Lancet, Dec. 16. 
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absorbs noxious vapours and putrescent odours, but at the same time 
oxidizes them, or in other words, makes them undergo a slow but sure 
combustion, which must have its end in the conversion of deleterious 
gasses into compounds whose physical and chymical properties would 
admit of an easy separation or removal from their bed of formation, 
and which on evolution would not be the least deleterous. I therefore, 
previous to its use, heated the charcoal thoroughly in a covered cruci- 
ble with a small hole in its lid, to allow any oxidized material which it 
might contain to escape, taking care not to have the hole sufficiently 
large to allow the charcoal to undergo combustion ; when thoroughly 
heated it was allowed to cool, so that on exposure to the air it should 
not oxidize; in this state it was put into shallow vessels, and placed 
wherever putrescent odours existed, and in a few minutes the whole 
of the smell disappeared; but in a day or two the charcoal lost its 
power. I then thoroughly heated it again, with the same precautions 
as before, and placed it to perform its duties a second time, which it 
did with as much efficacy as on the first application. Thus, by the 
repeated cleansing of the charcoal every or every other day, it does not 
deteriorate, but the same quantity will effectually remove noxious 
gases for an indefinite period of time. 


With Mr. Holden’s permission I was enabled to give it a most perfect 
trial in the dissecting-rooms of St. Bartholomew’s Hospital, which at 
this time of the year must abound in noxious gases and putrescent 
odours. Thoroughly heating the charcoal, and planting it in shallow 
vessels about the rooms, it acted so promptly that in ten minutes not 
the least diffused smell could be detected, So quick and effectual was 
its action that arrangements are being made for its constant use. It 
answers just as well as a purifier of water closets, drains, wards of 
hospitals, and sick roums. As a purifier of hospital wards, both civil 
and military, it might be applied with great advantage, saving patients 
from the unpleasant smells and effluvia of gangrenous sores, and for 
this purpose a wire gauze construction, containing the charcoal, might 
made to surround the affected part at some distance from the dressing, 
thus the patient himself and those in adjacent beds would not be sub- 
jected to the influence of the putrescent odours. All these the char- 
coal would effectually absorb, doubtless with advantage to the patient 
and neighbors also. Other quantities of charcoal might be placed in 
shallow vessels about the wards, and purified every morning, as above 
mentioned. Being at the command of the poor as well as the rich, it 
admits of universal use; and, though it may be objected to asa purifier 
of the wards of hospitals and chambers of the sick, under the fallacious 
notion that it would emit carbonic acid, and also on undergoing its 
daily cleansing would again give off the absorbed gases, yet this notion 
can never enter the minds of those who understand its action, seeing 
that carbonic acid cannot be generated unless the charcoal is heated 
in free contact with the air. This is prevented by having a covered 
crucible in which it can be heated to any temperature without under- 
going combustion; and the supposition that the absorbed gases are 
given off again when the charcoal is heated will be removed by the 
fact that they are all oxidised, and converted into sulphuric, nitric, or 
carbonic acid, and water, &c., and the heating of the charcoal is for 
the whole and sole purpose of removing these bodies, which exist in so 
small a quantity that they could not be the least prejudicial, even if 
driven off in the centre of an inhabited room; but, of course, they all 
pass up the chimney. Thus charcoal is more efficacious than any other 
disinfectant when applied as above described, absorbing gases of what- 
soever kind, not requiring the presence of any other substance to resist 
its action, but without stint or scruple collecting noxious vapours from 
every source, not disguising, but condensing and oxidising the most 
offensive gases and poisonous effluvia, converting them into simple, 
inert, stable compounds; it is simple and economical, coming within 
the reach of the poorest, and can safely be placed in the hands of the 
most ignorant, thus combining advantages not possessed by any other 
disinfectant. 








Production and Consumption of Iron. 
A comparison of the quantities of iron produced in different coun- 
tries during the twenty years ending with 1850, shows that the pro- 
duction of 


Great Britain increased ........... goeenoane seoegeeeee 244 per cent, 
United States of America ....0... cescecseeceesereee 171 =* 
France ..ccccccece dikanth beebtaskoateshe vebhe Fecsepntedite 141 « 
German Customs Union .........ssescscessrereeeee see 60 («# 
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and thus the production has increased more rapidly 
than in Sweden, with the single exception of Russia. 

During the year 1850 
In the United States of America 





in every country 
the consumption 


France .....00- hdinatintinineh ane aided aeees woe SEs se 86 
Hanover and Oldenburg......s.ssecccceessecereee 
German Customs Union... ......sccccecce creeseeee 24 
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Exports of British Iron, including Unwrought Steel, but not 
including Machinery and Millework. 






































Years 
Where to. 1851. 1852. 
Tons. Tons. 
Cid atne6 oe ove ven sed onc cns gue cquasppoapeh chase igs cas 141,460 
United States ......... 2.000. tsb eked dad wah can dud 464,559 601,158 
Other Countries ........0..00sescrsescsccsesecseseee| 290,211 893,266 
Total Tons............sseseeseeees| 919,479 11,085,884 
HarpwakeE anp CurTLery. 
& £ 
abetaiaiiiee: desitniecé cts ece cbskis odbds acanions 527,879 704,655 
Wenkted Beateeisicice 00s s0nse seo sivectidsenvedntee’ 1,080,487 968,493 
Other Countries ...........s0sssescecsese coseeeeee| 1,218,645} 1,018,549 
Total .isccccccccoosdicnccoccosetccs| SGREIONE) MOORLGe 
Quantity .......... 00000000 LTOns 27,625 25,290 
Total Value of Exports......£| 28,594,961 | Incomplete. 
On Some St ic Ph 





BY M. DOVE. 

The author was chiefly induced to draw the attention of the Section 
to this subject in consequence of Sir David Brewster, who he y 
regretted was not at this meeting, having denied at the Belfast Meeting 
the soundness of the explanation which the author had given of the 
cause of the appearance of those bodies which exhibited the metallic 
lustre. This, he considered to arise from the superficial layers of 
particles being highly, though still imperfectly, transparent and per- 
mitting the inferior layers to be seen through them. This effect we 
see produced when many watch-glasses are laid in a heap, or when a 
plate of trasparent mica or talc being heated red hot is thus separated 
into multitudes of thin layers, each of which, of inconceivable thinness, 
is found to be highly transparent, while the entire plate assumes the 
lustre of a plate of silver. This explanation receives a very striking 
confirmation from the stereoscopic phenomena which he now drew 
attention to. He then presented to the Section and described a very 
simple and portable modification of the stereoscope, consisting of two 
lenticular prisms mounted in a frame like a double eye-glass. Upon 
examining with this two diagrams drawn one for the right, the othe 
for the left eye, with lines suited to give the idea when viewed together 
of a pyramid, cube, cone, or other mathematical “solid, but the lines 
on one drawn on a white ground, the other on a dark or coloured 
ground, on viewing them together the solid sppeared with the metallic 
lustre. The author termed it ‘‘Glance.” This, he conceived, demon- 
strated his original idea to be correct. 

An Earthquake. 

On the morning of the 8th February, 1855, about 7 a.m., the 
of an earthquake was felt at St.John’s, Frederickton, and St. 8 
New Brunswick; at Halifax, Windsor, and Picton, Nova ; 
at Charlottetown, Prince Edward Island. Several shocks have 
felt, from the Ist February to the 19th, in many parts of the U: 
and the British Provinces, 
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Monthly Meteorological Register, at the Provincial Magnetical Observatory, Toronto, Canada West.—January, 1855. 
Latitude, 48 deg. 89.4 min. North. Longitude, 79 deg. 21. min. West. Elevation above Lake Ontario, 108 feet. 
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Highest Barometer...... 80-552, at 6 a.m.on 8th ) Monthly range: cold and stormy, with downfalls of snow, high winds prevailing for the 
Lowest Barometer....... 28-717, at 6 a.m. on 22nd f 1-835 inches. next 14 days, and giving a mean velocity for that period of 11-48 miles 
Highest registered temperature 49°-0, at a.m. on 7th pee range: per hour. 
Lowest registered temperature —5°-4, ata.m.on 14th 549-4. The monthly range of the Barometer (1-835 inches) is the greatest 
Mean Maximum Thermometer.............. 82°-83 ) Mean daily range: recorded: the temperature on the whole is 1°-6 above the average ; 
Mean Minimum Thermometer.............. 17°54 15°-29. and the fall of rain is 1-176 “inches less, and that of snow 9°9 inches 
Greatest daily range......... 35°-0, from a.m. of 13th to a.m. of 14th. more than the mean of 15 years. 
Least daily range ............ 5°-6, from p.m. of Ist, to a.m. of 2nd. 
Warmest day....... 6th. Mean temperature...... 41°-87 | Difference, 
Coldest day......... 28rd. Mean temperature...... 9°-95 f 819-92. Comparative Table for January. 
Greatest intensity of Solar Radiation, 54°-0 on p.m.of 3rd ) Range, — 
Lowest point of Terrestrial ee on a.m. of 14th f 61°-8. a | a A a ___2a 
Aurora observed on 1 night: viz. 24th. Bo] * |Max.| Min. . . "Mean 
Possible to see Aurora = 8 nights. m ‘yaa owed curva obs’vd apad tii Inch.) D's.| Inch. 'velocity. 
Impossible to see Aurora on 28 nights. ee 
Raining on 5 days. Raining 9‘8 hours; depth, 0-625 inches. 1840| 17-0|\—7-3) 40-6 —13-8) 54-4 4 /1:395)11 | ... ine 
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; remark n d mild, bein 1853 | 23-0|\—1-3) 40-9 — 6-6) 47-5 1 |0- 6 | 7 . iles 
Sotanbehed ty very high aban of the fumes On the 8th, 4 1854 | 23-6\—0-7) 45-2 — 4-8) 49-5 7 |1-270) 11 | 7-5 | 6-86 Miles. 
6 a.m., the reading was 80°-552, being the highest on record, and the 1855 | 25-9)+-1-6) 48-2— 4-7] 52-9 5 |0-526) 13 [23-3 | 7-67 |Miles. 
mean for that whole day 30°-3942, is — the highest suantal: | 070 Wtbe 
t di ion succeeded, reaching its lowest point between the 21st ~ loanol dada maior? Aa. pe mmypras Be? 4 
orn 22 from which peried the character of the weather changed:to M’n. |24-82 44-16 —5‘01/49-17 4-611-701'10-4]13-4 | 6-82 |Miles. 
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TORONTO, APRIL, 1855. 


Passing Visits to the Rice Lake, Humber River, Grenadier’s 
Pond, and the Island. 


Mave By Dr. Goapsy anv J. Bovett, M.D., Trin. Cout., Toronto. 














(Specimens exhibited before the Canadian Institute, Dee. 17th, 1854.) 


We devoted one fine morning to a hasty visit to Rice 
Lake to fish : we spent about three hours there, and on our 
return we directed our attention to collecting things microsco- 

ical. 

t A gentleman, who accompanied us, had long resided at the 
Lake, and described a peculiar jelly-looking substance which 
he had seen on a submerged stick, and undertook to row us to 
the very spot; he did so, and introduced us to a magnificent 
Polypidom of Plumatella! It measures eight inches by five 
inches, and necessarily contains many thousands of Polypes. 

The Plumatella is a Bryozoon, or Ciliobranchiate Polype, that 
is to say its tentacles, or arms, are covered with vibratile cilia. 
Not being provided with a microscope, we could not make an 
examination on the spot, but had to convey the specimen 
home to Toronto; and here, even, circumstances prevented us 
working at it until nearly too late, as the animals died, and 
almost immediately decomposed. From what we did see, 
however, there is some reason to conclude that this species 
differs from the European animal, not merely in the form of 
the cells, but in the animal itself, which is certainly larger, and 
appears to possess a much greater numbcr of tentacles. 

{n making microseopical examinations of thin slices of this 
Polypidom, we were struck with the appearance of a great 
number of bodies such as represented at a, and for 
some time we necessarily concluded that we were gazing upon 
the ova of the Polype, in various stages of developement, as 
shewn at b and ec, in the same figure. The central mass is 
entirely, and densely dark, while the narrow, somewhat trans- 
parent margin seen at a, is remarkably cellular, being composed 
entirely of hexagonal cells, of much regularity in their form 
and size (d). These cells are again seen in b, at /, where, also, 
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we see developed six hooks—three at either end; at c, the 
hooks appear to have attained their maximum developement. 


In examining the specimens by direct light, (as opaque objects), 
Vor. IIT, No. 9, April, 1855. 
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the cells are seen to be continuous over the entire surface. 
The presence of cells offers no objection to the animality of 
these bodies, whilst the hooks remind one so forcibly of the 
ovum of Cristatella mucedo, (a fresh water polype) as figured 
by the late Sir J. G. Dalyell, Bart., Raspail, Cornelius Varley, 
that it left little doubt these were the indubitable ova of 
the Plumatella, when, presently, several of the mature bodies 
appeared, their surface being more or less covered with 
corpuscles of starch, as shewn at g. 7. im c—this was at 





once conclusive of their vegetable character, and they neces« 
sarily resolve themselves intoa new speeies of Xanthidium. An 
enlarged corpuscle of starch is shewn at e. 

As compared with all other known species of Xanthidia, 
these are remarkable for the possession of a membrane, of 
inconceivable transparency and delicacy beyond the hooks, and, 
it is just possible that other species, if seen in a sufficiently 
fresh state, would also present a membrane of like tenuity ; 
altogether, one cannot but regard these specimens as throwing 
much light on the true structure and affinities of such bodies 
in general, whose history has been hitherto involved in much 
obscurity. 
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In visiting the Humber Bay a new order of beauties 
awaited us, in the form of very minute (microscopical) alge. 
A represents one of these singularly beautiful plants, which 
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is parasitic upon the stems and leaves of other plants, decayed 
wood, &. In shape it is perfectly circular, composed, 
apparently of radii from the centre to the circumference ; the 
plant is beautifully and intensely green. 

The element of this plant, as analyzed by much higher 
magnifying power is shewn at b, it consists of a number of 
cells, each one being nearly square, and containing a dense, 
square shaped nucleus—the series of cells taper up to an 
exceedingly fine point (4). 

It is worthy of remark, that Dr. Leidy, of Philadelphia, has 
described, in a paper entitled “ The flora and fauna within 
Animals,” and published by the Smithsonian Institution, a 
plant very much resembling this, as having been found by him 
in the stomach of one species of Julus, which is a vegetable 
feeder ; and as we find the plant existing in great abundance, 
we cannot but think that, so far from constituting a parasitical 
growth in the creatures stomach, that it had simply conveyed 
the specimens found, into its interior, as its legitimate food. 

We found, also, a very singular plant perfectly spherical, and 
in that form we could gain no idea of its structure ; on making 
a section of it, it presented the appearance represented at C,— 





being composed of isolated strings of cells, which crossed each 
other in all directions. These cells are beautifully green, and 
contrast favourably with the remarkably diaphanous ground on 
which they are placed : one cannot at all see how these strings 
of cells are connected together, there is no appearance of 
membrane, and yet a definite form is given to the mass— 
doubtless, the very transparent something is the collenchyma, 
described by Mohl and Henfrey. 

There is some doubt whether this be a perfect plant ; that 
the former specimen is so, admits of no doubt, as its surface 
was covered with sporangia. 








[1855. 





Another alga remains to be described; itis seen at D, 
and is as beautiful as its predecessors. The entire plant is 
discoid, such as represented ; no section, or manipulation of 
any kind has been attempted here. It will be seen that the 
entire surface is divided into a series of square cells, each one 
containing a nucleus of densely coloured green matter—the 
regularity of these cells is very remarkable. That this is a 
perfect plant is evidenced by the sporangia shewn at ¢, e, 
which are really much more numerous on the original, than 
represented in the figure. 


To the best of our belief, this and the preceeding plants are 
entirely new, not having been described by any one so far as 
we know. 


From the Grenadier’s pond we obtained a beautiful specimen 
of Conferva in conjugation, (zygnema quininum?) which latter 
fact gives it a sole claim to notice here. The cells of 
chlorophylle have been aggregated in the upper cells, and 
passed by the connecting tubes, developed for the purpose, into 
the lower series of cells which belong to the other plant, in 
which they appear as rounded masses. 


This process accomplished, the inosculating lips part, and 
each plant walks away whither it will ; it is most probable that 
the upper exhausted tubes are left to perish, whilst the 
developement of new growths takes place from the fecundated 
lower cells. 





Many specimens of Spongia-fluviatilis we found, and amongst 
them a new species, if we may judge from the form of the 
siliceous spiculz. B is a figure of a spiculum, remarkable for its 
tri-radiate character. 


From a pond on the Island we obtained a Conferva, of 
singular minuteness, also caught in the act of conjugation, 
but the period is a very important one, namely, the lar 
masses of chlorophyle are seen in transitu—tightly wedged in 
the tube which, for the present, connects the two plants. 


The Island of Barbadoes is remarkable for the possession of 
a Chalk containing a very large per centage of the (presumed) 
loricee of extinct animalcules. Their size is (miscroscopically 
spesking) colossal, and they exhibit forms not found any where 
else in the known world. figure of one of them, resembling 
a jar with a lid to it, is shewn at A. 
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Strangely enough, the Island ponds, opposite Toronto, 
favored us with specimens, also silicious, and bearing nearer 
affinity to the fossils of Barbadoes than any yet discovered, so 
far as we know. 
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B, represents one of these animals (?)—it was alive 
when we examined it, and moved about the field with a gliding 
motion. At a, is represented a limb which possesses a joint, 
by means of which it can open and shut at pleasure; 5, shews 
a floculent mass, which gave an idea of food, while c represents 
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a curious trumpet-shaped termination which, from the fre- 
uency of finding them, appears to be easily detached : finally, 
the entire surface is covered with very minute tubercles. 

All the specimens here described, have been converted into 
permanent preparations, and it is hoped that the above 
description of them will prove interesting to the members of the 
Canadian Institute. 





ADDITIONAL OBSERVATIONS BY J. BOVELL, M.D. 
The Bear. 


Within the last .few weeks I have had the coninain sf 
examining the alimentary canal of the brown Bear of this 
vince, which presents some interesting points for observation. 


First, the ssophagus.—This tube on being submitted to 
microscopic examination, furnishes an exception to the general 
rule with reference to the form of muscular fibre found in it. 
In works on Physiology and Anatomy, it is stated that stri 
muscular fibre exists in the upper third only; the lower portion 
possessing non-striped fibre.* Messrs. Todd and Bowman, how- 
ever, observe, “In seme specimens from the human subject, 
we have failed in detecting any (striped fibre) in the lower 
half of that tube, either in the circular or longitudinal layer ; 
but in another example we have found them to within an inch of 
the stomach.” Beale, in his Clinical Medicine, notices 
the presence of striped muscle in the esophagus of tench. 
In the Bear I find that striped fibre exists throughout 
the whole tube, terminating in an abrupt line with its 
convexity towards the stomach. In the rest of the stomach 
and intestines there is ordinary plain fibre. The villi of the 
intestines are very varied in form. In the duodenum they are 
exceedingly elongated and densely packed; injected with 
chromate of lead their vascularity is beautifully shown, and the 
arrangement of the vessels at the base of each villus is dis- 
tinctly brought out, and it appears that the vessels of all the 
villi are in communication; thus, supposing six villi placed 
together, the vessels at the base present the following arrange- 


ee 
puss: 


wi Fi 


In this portion of the intestinal canal, they also present broad 
bases and very obtuse apices. In the ilium they are consider- 
ably smaller, and cluster in greater numbers on and around the 
raised margins of the Payerean Patches. In the large intes- 
tine the villi have disappeared, and, as in other animals, have 
more the appearance of a stomach ; the net work of beautiful 
capillaries, rendering the organ intensely vascular. Here, how- 
ever, is another peculiarity sete, Sane whole length of 
this large tube an unbroken chain of glands, about one quarter 
of an inch in width, runs, having short villi covering the sur- 
face. This arrangement gives one the idea that the plain sur- 
face of the intestine may perform the office of a second stomach, 
while the long chain of glands is a real excretory apparatus. 
The Lobster. 

There is one other subject which I desire to bring before the 
Institute, with the view to obtain information. While engaged 
in dissecting a lobster, my attention was particularly directed 





* I cannot procure a reference to Mr. Gulliver’s papers, 
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to the branchial organs,—perceiving that the structure of the 
branchize was much more dense than seemed consistent with 
the character of a directly aerating surface, I endeavoured 
to open out the tubes for the purpose of more minute examina- 
tion. In doing so, I easily divided the tubular case, but found 
an inner membrane lining it ; by traction, this was completely 
withdrawn, presenting a perfect cast of the main tube and the 
small fringed tubules. On reference to Carpenter’s Physiology, 
to the Encyclopedia of Anatomy, Scibold’s Comparative Ana- 
tomy, and Jones’s Animal Kingdom, I can find no allusion to 
such a membrane, although the illustration given by Mr. 
Jones, and taken from the Hunterian collection, would lead to 
the inference that Mr. Hunter knew of the existence of the 
structure in question. The following is Mr. Jones’s account : 
‘Setting out from the heart, we find that the blood goes to all 
parts of the body through the different arterial trunks, and by 
the great sternal artery is conveyed to the legs, foot-jaws, and 
false feet. But from this same artery vessels are furnished to 
the branchie. The branchial arteries, so divided, subdivide 
into secondary trunks, which ramify through the individual 
branchiz and supply all their appended filaments.” The blood- 
vessels could not ramify on the fibrous tube ; the inner membrane, 
therefore, is the bed in which the vessels repose, the outer 
case being, like the cartilaginous rings of the branchial tubes, 
organs of support. How, then, is aeration effected under such 
circumstances? On placing the terminal branchia with the 
small appended tubules under the half-inch object glass, we find 
that the surface of each is even, and that the membrane is not 
perforated by foramina. Comparatively dense, therefore, as the 
substance is, it yet must permit the passage of gases through 
it; and, indeed, Professor Draper's experiments with mem- 
branes and septa equally dense, afford evidence that such must 
be the case. In the structure of the breathing organs of this 
elass, we find an arrangement admirably adapted both to ter- 
restrial and aquatic respiration. Living amongst shoals, and 
therefore liable to be left at times high and dry, the creature 
would undoubtedly perish, if provision was not made for its 
safety. The water, therefore, which enters the branchial"cham- 
ber is retained for the purpose of moistening the bronchi, 
while atmospheric air has free access to the inner membrane 
through openings at the base of the principal branches. 


Account of an Extraordinary Sudden Fall in the Waters of 
the Niagara River. 





(Communicated to the Canadian Institute, by Major R. Lachlan, 
Montreal. ) 

In the paper on the Periodical Rise and Fall of the Lakes, 
which I had, last year, the honour of presenting to the Institute, 
I alluded to examples of the almost entire temporary obstruction 
of the different Lakes, and more particularly of Lakes Huron 
and Erie: and I proposed appending to that Essay, some ac- 
count of one remarkable instance which occurred in March, 1848, 
between Buffalo and Fort Erie, at the head of the Niagara river. 
Circumstances having obliged me to postpone that intention, I 
now beg to be allowed to redeem my pledge, by laying before 
the Association the document in question, as of considerable 
philosophical interest,—though possessing no literary merit— 
and therefore sufficiently deserving of being placed on perma- 
nent record. And, to add somewhat to the value of such a 
paper, I prefix thereto, a sketch map of the course of the 
Niagara River, from its efflux fram Lake Erie, to its junction 
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with Lake Ontario, as likely to make the whole subject more 
readily understood. 


I need only add, by way of further introduction, that, as 
stated in my paper on the Rise and Fall of the Lakes,* I was 
so much struck with the notices of this singular phenomenon 
which appeared in neighbouring local journals, immediately 
after its occurrence, that 1 was induced to write to a friend 
residing in the vicinity, for further information on the subject; 
and that this paper will consequently be found to consist of two 
distinct parts: the one composed of the particulars gleaned 
from the public prints; the other consisting of the additional 
information acquired from the gentleman alluded to; and that, 
as done on other occasions, I have allowed my authorities to 
speak for themselves, in their own language, in preference to 
putting together any second description of my own. 


With regard to the first branch of the subject, my notes 
proceed as follows.:— 


I. 


The following particulars respecting the extraordinary obstrue- 
tion of the waters of the Niagara River, in the winter of 1848, 
were gleaned from a telegraphic despatch, dated Queenston, 
30th., and the Buffalo Commercial Advertiser and Buffalo 
Express of the 31st of March : 


“This morning, (80th March) was witnessed on the Niagara 
River, an unprecedented spectacle of wonder, long to be remem- 
bered in connexion with the Falls. Suddenly, the water fell to 
a considerable extent, so that the Table rock was sufficiently 
dry to enable those who were fortunate enough to be in the 
vicinity, to go so far across the river, as to be directly over the 
tremendous rock. This truly astonishing feat was accomplished, 
among others, by ladies ; and although the water in some 
degree returned the same day, a memento of their journey 
towards the horse-shoe centre, was left, in the form of a pole 
erected thereon. 


“The villagers of Chippewa (about two miles above the 
Falls) thought they had entirely lost their creek. Off the old 
Chippewa fort, about one hundred feet beyond the usual low- 
water mark, was discovered a burning spring, in the bed of the 
Niagara, which some one had the curiosity to enclose with an 
old potash kettle, with a gun-barrel knitted therein,} and suc- 
ceeded in producing flames, and a Joud explosion. Several 
bayonets, muskets, swords, &e., were also picked up. The 
water returned to nearly its usual level in the course of the day. 


“The cause of this occurrence was conjectured to be an 
accumulation of ice at the egress of the river from Lake Erie 
having for a time closed up the outlet-—and such proved to be 
the case: it being stated in the Buffalo Commercial Advertiser 
of the 31st of March, that the river at Black-rock (about three 
miles below Buffalo) fell 3 feet on the night of the 29th, and 
rose about six inches on the 30th: and that they were at a loss 
to account for this, unless the ice had been packed in some 
place, so as to obstruct the stream. There had, however, been 
no remarkable variation in the harbour; and this fact increased 
the perplexity. At the Falls there was an unprecedented and 
most plentiful Jack of water. The creek at Buffalo rose about 
6 inches on the 31st.” 








*See Canadian Journal, vol. 2, p. 293 &c.: but more particularly 
p. 804 

7 The hint must have been taken from a somewhat similar plan 
having been adopted with a gas-evolving spring, well known to travel- 
lers in the vicinity of Chippewa, 
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2. The following additional interesting details are from the 
Buffalo Express of the 31st, and appear to have been derived 
from a correspondent at the American village of Niagara Falls, 
describing the passing events of the preceding day. 


“ The Falls of Niagara can be compared to nothing but a mere 
nill-dam, this morning. In the memory of the oldest inhabi- 
tant, never was there so little water running over Niagara’s 
pce as at this moment. Hundreds of people are now 
ooking at that which never had been, and probably never may 
again be seen. Last night, at 11 o’clock, the factories fed from 
this majestic river were in full operation: and at twelve o’clock 
the water was shut off: the wheels suddenly ceased their revo- 
lutions : and everything was hushed in silence, except a faint 
roar of the maddened waters of the Cataract. When the fact 
was known, astonishment was depicted in every countenance. 


“To give some idea of the lowness of the water, Messrs. G. 
Mamlin and Woodruff this morning rode in a buggy one-third 
of the way across the river, from the head of Goat-island towards 
the Canada shore. The wheeling was excellent; the rock 
being as level asa floor. They drove outside of the island, 
towards Allan’s island, and turned round; a thing which had 
never befor» occurred.” 


3. The following additional particulars are extracted from 
the Jris newspaper (published at the American village of Nia- 
agara Falls) of the 31st March : 


“The Table rock, and some two hundred yards more, were 
left dry; islands, and places where man never before dared to 
tread, were visited—flags placed upon some, and mementos 
brought away from others. 


“ Judge Porter, with his troop of blasters, under their active 
and efficient foreman, James Macafee, were early in the canals 
om races) leading to the Mills and Factories; when the thun- 

ers of the blast was heard all day on a spot where never before 
stepped the foot of man; and where, heretofore, the reeking 
waters forbade too near approach, they now worked with safety 
on dry land. 


(Below the Falls also.) “‘ Rocks, which at very low water had 
sometimes touched the keel of the steamer “‘ Maid of the Mist,” 
and for the removal of which the captain had made liberal offers, 
were blown to pieces, and removed with the same ease as if it 
had been on dry land. 


“The cause of this wonderful fall in the waters of the Nia- 
gara can only be accounted for by supposing that the large 
fields of ice in the lower end of Lake Erie had moved down 
bodily, and formed a sort of dam, between Fort Erie and Buf- 
falo. The water is still low, but gradually rising.” 


II. 


My curiosity being naturally much excited, and little satisfied 
by the perusal of the foregoing interesting notices, I resolved to 
endeavour to learn some further particulars, and I, accordingly, 
on the 11th of May following, addressed a note to a friend 
residing in the neighbourhood of Fort Erie, (Mr. E. Anderson, 
now Collector of Oustoms at Amherstburg) begging that, in 
addition to stating how far the newspaper accounts were correct, 
he would kindly endeavour to clear up the following points :— 
1. How it was that, as stated in the Buffalo Advertiser, though 
the river fell 3 feet at Black-rock, there was still no remarkable 
variation in the harbour of Buffalo. 2. Whether the jam, 
supposed, in the Jris, to have taken place, did actually occur 
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between Fort Erie and Buffalo, and if not, where and when did 
it take place. 3. What is the usual difference of level in the 
water at Black-rock, compared with the head of the Rapids and 
the harbour at Buffalo. 4. Whether any of the old inhabitants 
of the neighbourhood had any recollection of a similar oceur- 
rence; and if so, how long ago, and how often within their 
memory. 


To this letter, 1 was obligingly favoured with a reply, from 
which I extract the following valuable and interesting par- 
ticulars :— 


1. “ The phenomenon you refer to, I recollect perfectly well, 
as I had the curiosity to go up to the Rapids at the time it 
happened, for the purpose of examining the ice, &c.,.and I 
would say that the aceounts of it in the Buffalo and Niagara 
Falls newspapers are correct. 


“Some years ago, the State of New York built a sea-wall 
from the American side of the Niagara River, to Bird-island 
Reef, to form a feeder for the Erie Canal, which made the exit 
of Lake Erie much more narrow than the natural bed of the 
river. In the centre of the river, between old Fort Erie, on 
the Canada side, and the head of the sea-wall on the American 
side, is a large reef of rocks, not more than two feet under 
water; and on each side of this reef are two channels, in one 
of which there is ten feet water, and in the other, on the Ame- 
rican side, 8 feet water. 


2. “When I went to examine the Rapids, the main channel 
opposite old Fort Erie, was completely jammed with large cakes 
of ice, piled one on top of the other; and the Lake as far as 
the eye could carry, was in the same state, but more so on the 
Canadian shore than the American. This will account for the 
water falling 34 feet below the usual level of the river. You 
will also recollect that there is a large creek running into the 
harbour at Buffalo, that would tend to keep the -water up to 
the usual height there. 


3. “The difference of level between Buffalo harbour, and 
the Niagara River below the Rapids is 5 feet. I do not know 
that there is any between the head of the Rapids and Buffalo. 


4. “The phenomenon lasted nearly two days. Colonel Kirby, 
Collector of the Customs) one of the oldest inhabitants of Fort 
rie, has no recollection of anything of the kind before this.” 


To the above may be added, that it was on this occasion, as 
I afterwards learnt, that the Niagara, after indignantly bursting 
its temporary winter chains, continued rushing furiously on 
from the Falls in an accumulated roaring avalanche of crashing 
ice and foaming waters of great height, past Queenston and 
Niagara, sweeping along with it whatever trees, rocks, mills, 
and wharves lined the banks, until it at length settled calmly 
down on the broad bosom of Lake Ontario. 


Such is the amount of the information acquired by me, at 
this remote distance, regarding this extraordinary phenomenon ; 
but I have no doubt that many members of the Institute, re- 
siding nearer the scene of so singular and startling an event 
may be able to furnish more satisfactory particulars. I may, 
however, at all events, trust, that having frankly led the way, 
my humble mite will prove acceptable, and that those who are 
better informed will be disposed to follow my example, as re- 
gards not only this, but many other inviting and interesting 
CANADIAN objects of philosophical investigation. 
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Read before the Canadian Institute, by T. Henning, Esq., March 10, 1855. 





Astronomy is, and ever must be, a study of deepest interest, 
—wide in its range, fascinating in its details, startling in its con- 
clusions. Of all the sciences, perhaps, it has of late years made 
the most rapid progress. The discovery of new satellites, the 
facts respecting single stars atid binary systems, the revelations 
of the telescope in regard to the nebulz, and, lastly, the vast 
number of cosmical bodies which are found to be revolving in 
space in obedience to the laws that guide and control the system 
to which the earth belongs—all indicate the rapid strides which 
the astronomer is making, and furnish fresh matter for wonder 
and gratification. It is to the last of these—the numerous 
planet-like bodies which have of late been detected as they per- 
formed their annual course—that I would for a few minutes 
direct your thoughts this evening, not with the view of pro- 
pounding any new theories, but chiefly for the purpose of filling a 
gap which has inadvertently occurred in the Papers reckoned 
on by the Council. 


HISTORY OF THE PLANETOIDS. 


Humboldt tells us that it was an opinion of Hellenic anti- 
quity that there were far more than five planets—that many 
might remain unseen on account of the feebleness of their 
light and their position. However this may be, it is certain 
that as early as the days of Kepler, it was surmised that some 
unseen planets occupied the space that separated Mars from 
Jupiter. ‘I have become daring,” says he, in a work written 
at the youthful age of 25, “and place a new planet between 
Jupiter and Mars, as also (a conjecture less fortunate in its re- 
sult) another planet between Venus and Mercury ; neither of 
these have been seen, probably on account of their extreme 
smallness.” 


Towards the close of the last century, when the distances 
of the planets from cach other and the laws which regu- 
lated these distances came to be more intelligently discussed, 
it was discovered that the surmises of Kepler were correct, and 
the arithmetical progression at which he hinted was fully ex- 
amined and dignified with the appellation of a Jaw. This nu- 
merical relation, which usually receives the name of Bode’s 
law of distances, both Lalande and Delambre call “a play of 
numbers,” and others merely “a help for the memory.” It 
holds, however, so prominent a place in connection with the 
asteroids, that a few observations, regarding it may be neces- 
sary. 

Commencing with Mercury, the planet nearest the Sun—the 
grand centre of our system—and passing on from planet to 
planet, there is a ratio of distance between each, which holds 
true till we reach the orbit of Mars. A mighty gulph of no 
less than 350,000,000 of miles is then reached, in which no 
planet was supposed to revolve, and in which the duple progres- 
sion failed. As soon, however, as the limits of this intervening 
space were passed, this curious law again prevailed. Although 
the succession of distances ‘does not correspond precisely with a 
numerical series in duple progression, there is so striking an 
approximation toit as to produce a strong impression that it must 
be founded upon some physical cause, and not merely acciden- 
tal.” So thinks Dr. Lardner and many other distinguished 
astronomers. Bode, however, whose name is so connected 


with this supposed law, was not even its modern discoverer,'for - 
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he has stated in.one of his works, that ‘ he had taken the law 
of the distances from a translation of Bonnet’s ‘ Contemplation 
de la Nature,’ prepared by Professor Titius at Wittenberg.” In 
a note added to a certain chapter of the work referred to (which 
appeared in 1772), and which I quote as found in the fourth 
volume of the “‘Cosmos,” for the purpose of showing what was 
the scheme proposed to represent the distances of the planets, 
Professor Titius says—‘ When the distances of the planets are 
examined, it is found that they are almost all removed from 
each other by distances which are in the same proportion as 
their magnitudes increase. If the distance from Saturn to the 
Sun is taken as 100 parts, the distance of Mercury from the Sun 
is 4 such parts (how the Professor obtained the number 4 for 
the orbit of Mercury is not stated); that of Venus 44-3=7 
such parts; the Earth 44+6—10; Mars 4+12—16. But 
from Mars to Jupiter there is a deviation from this accurate (!) 
progression. Mars is followed by a space of 4-+-24—=28 such 
parts, in which neither a principal planet nor a subordinate 
planet has yet been seen. Is it possible that the Creator should 
have left this space empty? It cannot be doubted that this 
space belongs to yet undiscovered satellites of Mars; or that, 
perhaps, even Jupiter has further satellites around him, which 

ave not hitherto been seen by any telescope. In this space, 
(unknown to us as regards its contents) Jupiter’s circle of action 
extends to 4+-48—52. Then follows Saturn in 4+-96—100 
parts—an admirable proportion.”’ The following table will show 
more clearly this “admirable proportion.” It will be seen 
from the last line, which represents the observed planetary dis- 
tances, that, although not exact, there is a very close approxi- 
mation :— 
































| | v.| x. |. | ast tops | Us. on. 

4 4 4 4 4 4 4 4 4 
ee eee 
Dis. by Borel. 4 7; 10; 16] 28) 52 /|100 | 196 |888 
Obs. Plan. Dis....... eo [ra [a0 1630 |"o2 [oot] 198 | 








Since, however, the credit of this theory is attributable to 
Titius, if not to his predecessor Kepler, the honor of making it 
practically useful in detecting the existence of a planet in the 
space referred to is shared by the celebrated Baron de Zach of 
Gotha and Professor Bode of Berlin, the former of whom is 
said to have commenced a computation of its orbit as early as 
1784. Under the Baron’s auspices, a congress of astronomers 
met a Lilienthal in 1800, for the purpose of agreeing to some 
plan of hunting down this unknown body whose presence was 
deemed almost certain. Twenty-four observers were present. 
They agreed to divide the heavens into as many zones, giving 
one to each astronomer. They commenced their labours on 
the first day of the first year of the present century, and scarcely 
had they got their instruments adjusted, before Piazzi of Paler- 
mo, one of their number, noticed a small star of about the 7th 
or 8th magnitude, which was not registered in his catalogue. 
The next night, to his inexpressible delight, he found that it 
had changed its position; that, in fact, it was a planet. 
Baron de Zach heard of the discovery with great joy, com- 
menced a computation of its orbit, the result of which satisfied 
him, of course, of the correctness of his favourite law of rela- 
tive distance. To this youthful member of the system Piazzi 
gave the name of Ceres. To it has since been added the 
large number of 32, making in all, up to the present time, a 
group composed of 33 members, all of which, with the date of 





nah o, — 











aW 
on 
In 
ch 


as 


ao 


TT rPsS OBS BS’ 


tee) ee ae a ee a ae | 





xX LIM 


1855.) 


REMARKS ON THE PLANETOIDS BETWEEN MARS AND JUPITER. 


their discovery, the names of the 
first observed, and the places at which the observations were 
made, will be seen by the following table :-— 


ies by whom they were 


PLANETOIDS DISCOVERED UP TO OCTOBER, 1854. 


























No. Names. Date. Discoverer. Place. 
— 
| 1 | Ceres. 1801, January 1. Piazzi. Palermo. 
| 21] Pallas. 1802, March 28. Olbers. Bremen. 
| 8 | Juno. 1804, September 1. |Harding. Lilienthal. 
| 4] Vesta. 1807, March 29. Olbers. Bremen. 
5 | Astrea. 1845, December 8. |Hencke. Dresden. 
6 | Hebe. 1847, July 1. af ee 
7 | Iris. 1847, August 13. Hind, London. 
8 | Flora. 1847, October 18. “ «« [Treland. 
9 | Metis. 1848, April 25. Graham. Markree castle 
10 | Hygeia. 1849, April 12. Gasparis. Naples. 
11 | Parthenope. |1850, May 11. ae “ 
12 | Victoria. 1850, September 18. |Hind. London. 
18 | Egeria. 1850, November 2. |Gasparis. Naples. 
14 | Irene. 1851, May 19. Hind. London. 
15 | Eunomia. (1851, July 29. Gasparis. Naples. 
16 | Psyche. 1852, March 17. “ “a 
17 | Thetis. 1852, April 17. Luther. Bilk,Germany 
18 | Melpomene. |1852, June 25. Hind. London. 
19 | Fortuna. 1852, August 22. Nod ¢ 
20 } Massilia. 1852, September 19. |Chacornac. Marseilles. 
| 21 | Lutetia. 1852, November 15. |Goldschmidt. |Paris. 
| 22 | Calliope. 1852, November 16. |Hind. London. 
| 23 | Thalia. 1852, December 15. | “ " 
| 24 | Themis. 1853, April 5. Gasparis. Naples. 
| 25 | Phoceea. 18538, April 6. Chacornac. |Marseilles. 
| 26 | Proserpina. |1853, May 5. Luther. Bilk. 
| 27 | Euterpe. 1858, November 8. |Hind. London. 
| 28 | Bellona. 1854, March 1. Luther. Bilk. 
| 29 | Amphitrite. |1854, March 2. Albert Marth.|London. 
80 | Urania. 1854, July 22. Hind. “s 
| 81 | Euphrosyne.|1854, September 1. |Jas.Ferguson.| Washington. 
| 82 | Pomona. 1854, October28. |Goldschmidt. |Paris. 
| 83 | Polymnia. (1854, October 28. |Chacornac. “ 





It is worthy of remark that a large proportion of the disco- 
verers were but amateur astronomers. Dr. Olbers was a prac- 
titioner in medicine. M. Hermann Goldschmidt is an histori- 
cal painter, who has resided for several years in Paris. He 
discovered Lutetia with a small ordinary telescope which he 
kept in his room. Messrs. Hencke and Luther are both ama- 
teurs. 


It is also worthy of remark that, in several instances, 
the same asteroid has been discovered by more astrono- 
mers than one, quite independently of each other. It was 
so in the case of Metis, Massilia, Amphitrite, and others. 
It will also be seen that Mr. Hind’s name occurs ten times as 
a discoverer. Mr. Hind is attached to the private observatory 
of Geo. Bishop, Esq., which was erected in 1836 in the Re- 
ent’s Park, London. M. de Gasparis has discovered seven ; 

. Luther three. Only one has been discovered by an Ame- 


rican. ’ 


I also subjoin a table for which I am indebted to Professor 
Loomis, exhibiting the longitude of perihelion, longitude of 
ascending node, inclination of orbit, eccentricity, mean dis- 
tance from the sun, and periods in days of each of the 
asteroids whose elements have as yet been accurately deter- 
mined :— 
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ELEMENTS OF THE ASTEROIDS. 
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No. Name. 85 $4 z s| % Z = 
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1 1680 | 0-079} 11°} 81° | 150° 
2 1683 239} 85 | 173 | 122 
3 1592 256 | 13 | 171 54 
4 1825 090} 7 | 103 | 251 
5 1511 189} 5 | 141 136 
6 1379 202} 15 | 189 15 
7 1847 *281| 5 | 260 41 
8 . 1193 157} 6 | 110 33 
9 , 1346 128; 6! 68 72 
10 | Hygeia.......... 8-149 2041 101; 4) 288 | 227 
11 | Parthenope.....| 2-448 1899 098} 5 | 125 | 817 
12 | Clio 13038 045| 8 | 235 | 802 
18 | Egeria 1512 085} 17 | 48 | 120 
14 | Irene 1518 169! 9 | 187 179 
15 | Eunomi 1570 “188 | 12 | 294 28 
16 | Psyche 1885 | -181| 8 | 151 | 11 
17 | Thetis 1430 ‘181 | 6/126 | 259 
18 | Melpomene 1269 ‘215; 10| 150 | 16 
19 | Fortuna......... 2-444 1396 "159 | 2) 211 31 
20 | Massilia......... 2-401 1359 145 | 1 | 207 | 99 
21 | Lutetia.......... 2-434 1387 162; 3) 80 | 827 
22 | Calliope......... 2-912 1815 104) 14} 67 59 
23 | Thalia ......... 2-645 1571 ‘240; 10} 68 | 128 
24 | Themis.......... 8-144 2087 123; 1 86 135 
25 | Phocea.......... 2-401 1359 +253 | 22 | 214 | 308 
26 | Proserpina. 2-588 1522 069; 4) 46 | 175 
27 | Euterpe......... 2-348 1314 171} 2); 94 87 
28 | Bellona.......... 2-781 1694 1638 | 9 | 145 | 120 
29 | Amphitrite ..... 2-546 1484 069 6 | 356 54 
80 | Urania........... 2-359 1322 155 | 2 | 308 27 
81 | Euphrosyne 2-948 1849 076 | 23} 383 | 352 
82 | Pomona......... 
83 | Polymnia....... | 

















ORIGIN OF THE ASTEROIDS. 


On the discovery of Pallas in 1802, and afier Gauss’s calcu- 
lations had proved that the orbits of Ceres and Pallas were at 
nearly the same mean distance from the Sun, and that they had 
nearly the same periods, Dr. Olbers conceived the idea that 
they were fragments of a large original planet, which had 
been broken up either by internal explosion or by collision with 
a comet, and suggested the probability that the labors of future 
observers might be wennial by the discovery of other frag- 
ments, perhaps even smaller than those already found, revolvin 
in similar orbits. In support of this conjecture, it was “ urge 
that in the case of such a catastrophe, as was involved in the 
supposition, the fragments, according to the established laws of 
physics, would necessarily continue to revolve in orbits, not 
differing much in their mean distances from that of the original 
planet ; that the obliquities of the orbits to each other and to 
that of the original planet might be subject to a wider limit ; 
that the eccentricities might also have exceptional magnitudes ; 
and, finally, that such bodies might be expected to have mag- 
nitudes so indefinitely minute as to be out of all a or 
comparison, not only with the primary planet, but even with 
the smallest of the secondary ones.” The conditions which 
rendered the planetoids amg being consistent with this 
ingenious hypothesis of Dr. Olbers, it was generally regarded as 
at least a probable truth, and scientific men at once commenced 
to speculate on the character of the original planet, its his- 
tory, its size, and its fate. Lagrange, for instance, instituted” 
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an investigation toascertain the amount of force neces- 
sary to burst a planet and separate its fragments. ‘“ The 
possibility of determining by calculation, even approxi- 
mately, the epoch of such a cosmical event as the destruction 
of a planet,” Humboldt considers “‘ more than doubtful, from 
the complication produced by the already large number of the 
‘ fragments’ known, the peculiar retrogression of the apsides 
and motion of the nodes.” This has not, however, deterred 
ingenious men from investigations respecting this “‘ destroyed 
planet.” Mr. Daniel Kirkwood, of Delaware College, United 
States, has even ventured to restore from the fragments which 
remain the primitive planet, in the same manner as others 
have attempted to restore the animals of the primitive earth. 
He finds for it a diameter greater than Mars (of more than 4320 
geographical miles), and gives it the slowest rotation of all the 
principal planets and a length of day of 57 hours and a half. An- 
other American, Professor Alexander, concludes, from the mean 
of two results separately obtained, that the equatorial diameter 
of the supposed parent planet was about 50,000 miles, while its 
polar diameter was scarcely greater than the thickness of the 
bright rings of Saturn. 


As illustrative of the mode in which this supposed original 
planet may have been broken up, Mr. Nasmyth, in a paper read 
before the British Association in 1853, referred to the case of 
the well known toy called “ Prince Rupert’s drop,” viz.: “A 
drop of glass which has been let fall while in a semi-fluid state 
into water, by which the surface of the glass drop is caused to 
cool and consolidate so rapidly that the subsequent conso- 
lidation and contraction of the interior mass induces such a high 
degree of tension between it and the exterior crust, that the 
slightest vibration is sufficient to overcome the cohesion of the 
external crust, and by so letting free the state of tension to cause 
the glass drop to fly into thousands of fragments.” Applying 
this to the case of the parent planet of the asteroids, he says : 
“Tt may have consisted of such materials as that by the rapid 
passing of its surface from the original molten condition to that 
of solidification, while the yet fluid or semi-fluid went on con- 
tracting by the comparatively gradual escape of its heat into 
space through the solid crust, a state of tension may thereby 
have been induced, such as that in the ‘ Rupert’s drop,’ and 
that the crust may haveat last given way with such violence as 
to cause the fragments to part company, and to pass off, whirl- 
ing into orbits, slightly varying from each other, according to 
corresponding variations in the condition of each at the instant 
of rupture.” 

With the progress of discovery, opinions change. The great 
inclination of the orbit of Pallas had long’presented a difficulty to 
those who supported the hypothesis of Olbers. The numerous 
additions oaie yearly to the sum of the small — have 
confirmed some astronomers in the opinion that the planetoids 
were formed in the same manner, and according to the same 
laws, as the other heavenly bodies—that no alteration, in fact, 
had occurred in the primitive system of the universe. While 
examining, during last winter, the opinions of astronomers in 
regard to the small cosmical bodies denominated meteors or fall- 
ing stars, I had a strong impression that the asteroids would be 
found to be similar to these in origin and character, as well 2s 
destiny. 1 was afterwards confirmed in this opinion by a paper 
written by Le Verrier, and published in Sid/iman’s Journal for 
July, 1854, in which he overturns the views of Olbers regarding 
the perturbation of.the orbits of the planets, caused by their mu- 
tual attraction ; and after a thorough investigation of the secular 


“variations of the elements of the orbits, establishes, amongst 


others, the following propositions :—“1. The eccentricities of 
the orbits of the known asteroids can suffer only very small 
changes as the effect of perturbation. These eccentricities, 
which are now quite large, have then always been and will 
always remain large. 2. The same is true of the inclination of 
their orbits. So that the amount of eccentricity and inclina- 
tion answers to the primitive conditions of the formation of the 
group.” 

Amongst the latest hypotheses on the subject of the aster- 
oids, I may state the opinion of the author of that remarkable 
book, “ The Plurality of Worlds,” who, it is pretty well known, 
is Professor Whewell.* “The near coincidence,” says he, “ of 
the orbits of the small bodies between Mars and Jupiter, has 
suggested to astronomers the conjecture that they have resulted 
from the explosion of a larger body, and from its fracture into 
fragments. Perhaps the general phenomena of the universe 
suggest, rather, the notion of a collapse of portions of sidereal 
matter, than of a sudden disruption and dispersion of any por- 
tion of it; and these small bodies may be the results of some 
imperfectly effected concentration of the elements of our sys- 
tem, which, if it had gone on more completely and regularly, 
might have produced another planetlike Mars or Venus. Per- 
haps they are only the larger masses among a great number of 
smaller ones, resulting from such a process; and it is very 
conceivable that the meteoric stones are other results ofthe like 
process—bits of planets which have failed in the making, and 
lost their way, till arrested by the resistance of the Earth’s at- 
mosphere. Their great eccentricity, great deviation from the 
zodiacal path, and their great number all fall in with the sup- 
position that there are in the solar system a vast multitude ot 
such abnormal planetoidal lumps.” 


In a paper on “ New Theories of the Universe,” prepared 
for presentation to the British Association at the meeting last 
year, and with a copy of which I have been favored, the author, 
James Bedford, Ph.D., of New Brighton, advances some start- 
ling doctrines, amongst which is the following regarding these 
bodies :— The asteroids,” he believes, “were projected in 
one mass from the sun, as were all the other primary planets ; 
but, like a snowball thrown into the air when not sufhiciently 
compacted, the mass separated where they are found ; hence 
they all move in the same direction as the other planets, which 
could not be accounted for, if, as some terrifyingly suppose, they 
were originally a world that burst asunder. Verily, a planet 
once sufficiently condensed, cooled down from its igneous state 
to become a habitable globe, will never burst.” 


The following are the most remarkable peculiarities of this 
group of planets :— 

1. They are exceedingly small, the largest being at the ut- 
most only 145 geographical miles in diameter. Le Verrier 
concludes that the sum total of the matter constituting those 
situated between the mean distances of 2° 20’ and 8° 16’ can- 
not exceed about one-fourth of the mass of the Earth. 


2. They occupy a distinct zone in which they circulate, and 
thus clearly indicate the existence of some peculiar family re- 
lationship. 


8. The inclinations of their orbits range from zero up to 35° ; 
and the eccentricities from near zero up to more than one 





* Since the above was written, it has been found that Mr. J. S. 
Smith, of Balliol College, Oxford, not Dr. Whewell, is the author of 
the “‘ Plurality of Worlds.” 








er- 
le 


mn, 


1as 
ed 
ito 
rse 
eal 
or- 
ne 
ys- 
ly, 


cr- 


Ty 
ke 
nd 
at- 
he 


ip- 


ast 


er 





1855.] 


quarter; those orbits having great eccentricity, have also gene- 
rally great inclination to the ecliptic. 


4. Their orbits so interlace, that, if represented materially as 
hoops, the orbit of one would support the orbits of all the 
others; in other words, they all hang together in such a man- 
ner, that the whole group may be replaced by any given one ; 
“‘ thus affording,” says D’ Arrest, “ the strongest evidence of the 
intimate connection that exists amongst them.”’ 


Indian Tribes of Canada. 
(Read before the Canadian Institute, February 10th, 1855.) 
By Wa. Bieaspet, M.A., Trenton, C.W. 


Of the first inhabitants of the Province, and especially of the 
Indian tribes of Western Canada, little is known previous to 
the settlement of the banks of the St. Lawrence by the French. 
Apparently too little attention has been paid in times gone by 
to the preservation of those Indian traditions, which, in the 
absence of written records and architectural monuments, are 
the only materials by which an idea of the shadowy past of a 
nation or a race can be attained. 

On the discovery of the River St. Lawrence and the coloni- 
zation of the lower section of the Province, the north bank of 
the river, between Quebec and the Ottawa, was occupied by the 
Algonquin or Adirondac race of Indians. In close alliance 
with these were the Wyandots or Quatoghies, a tribe of a dif- 
ferent stock to the Algonquin—it being a kindred one to the 
Iroquois. Between the Wyandots and the other Iroquois tribes 
there existed a deadly feud. On the arrival of Jacques Cartier, 
the discoverer of the St. Lawrence in 1534, the Wyandots 
occupied the lower part of the river on the south bank, as far 
as the-Island of Anticosti and the Bay of Chaleurs. 


With the Algonquin tribes and the Wyandots the Iroquois 
Indians waged an incessant warfare, and eventually drove them 
from the valley of the St. Lawrence—a few only of each tribe 
remaining there. The bulk of the Algonquins drew off to the 
north-west, near Lake Nipissing ; the Ottawas of the Algonquin 
stock, who at that time lived also on the banks of the St. Law- 
rence, migrated to the great chain of the Manitoulin Islands in 
Lake Huron, and the Wyandots fled to the shores of the same 
lake, to which they communicated the name they had received 
from the French, being called by them Hurons. 

At the same period came some others of the tribes of the 
Algonquin stock, and occupied the country between Lakes 
Huron and Superior and the river Ottawa. The chief and 
most prominent amongst these are the Chippewas or Ojibwas. 
These Indians, the most numerous and the most widely spread, 
were of the true Algonquin race. These are believed, at a 
comparatively recent period, to have been sub-divided into 
smaller tribes or divisions, bearing some local name, and differ- 
ing scarcely in any perceptible degree in language, looks, and 
customs. Of these the Mississauguas, or Mississaguas, the In- 
dian occupants of the northern shores of Lakes Ontario and 
Erie, and the Bay of Quinté, were situated most to the south. 
Their language is pure Algonquin ; and they were designated 
Mississauguas from the fact of their inhabiting the banks of a 
river of that name, on the north shore of Lake Huron, between 
La Cloche and Point Tessalon. Spreading southwards from 
thence, in 1653, they are stated to have extended to the tract 
of country lying between the Niagaraand Genesee rivers, south 
of Lake Ontaric. This could not have continued for any ex- 
tended period, for they must thus have been intruding on the 
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territory especially claimed by the uois confederacy, with 
whom the Mississauguas, in common with the other Algonquin 
races, were embroiled in incessant warfare. 

And many a spot by lake and river, on headlands and on 
islands, bore witness in those days to the fell conflict, and re- 
echoed the startling war-whoop, traces of which struggles in 
many places remain to this day. In the great Indian and Co- 
lonial struggle which raged with such violence during the 
seventeenth century, and in which the Algonquin tribes and 
the Wyandots were ranged on one side, supporting the French 
dominion in North America, and the Five Nations of the Iro- 
quois confederacy were opposed to it, the Eries, a tribe of 
the same stock as the latter, and inh abiting the banks of the 
Niagara river and the south shore of Lake Erie, occupied a 
neutral position, and hence were designated by the French, the 
Neutral Nation. They eventually offended their kindred of 
the Five Nations, which led to a war of extermination, that 
ended in the year 1653. Since that event not a remnant of 
them has been heard of. 

During this period, and a long time previously to this, the 
Canadian frontier and the shores of Lake Ontario and the Bay 
of Quinté more especially became the great battle-field of the 
Indians of the rival races of the Algonquin and Iroquois con- 
federacies, and it formed a sort of debatable ground, which 
continued more or less until the final conquest of Canada, and 
the overthrow of the French dominion in North America. In 
1672 Fort Frontenac, at the mouth of the river Catararqui, at 
the outlet of Lake Ontario, was built by that able and energetic 
Governor of Canada, Louis de Buade, Comte de Frontenac ; 
and this post became a centre of action, from whence the influ- 
ence of the French was extended in military, trading, and mis- 
sionary operations to the surrounding country. Thus, in the 
course of time, Fort Frontenac became the general resort and 
rendezvous of the Northern and Western tribes of Indians, and 
the centre of their trade with the French. From all directions 
they repaired thither, even, it is said, from the distance of 1000 
miles, bearing with them the produce of the chase, the rich 
spoils of the hunter and trapper, to exchange for European 
goods. From Fort Frontenac, le Salle and de Tonti, with the 
Recollect Fathers, Louis Hennipen, Membre, and Watteax, 
sailed westward towards the Mississippi in 1679, and first saw 
and described the Falls of Niagara. 

The former occupants of Western Canada were, as we have 
seen, then chiefly of the Mississaugua tribe, and these, with 
others of the Chippewa race and Algonquin stock; and their 
associate tribe, the Wyandots or Hurons, of the Iroquois stoek, 
may be said to have been those who occupied the Province 
previously and subsequent to its first colonization by the Freneh, 
and indeed to its subjection to British rule and enterprise. ‘The 
Five Nations of the Lroquois confederacy, viz., the Mohawks, 
Cayugas, Oneidas, Onondagas, and Senecas, haying their terri- 
tory originally comprehended in the present State of New York, 
though they have had the majority of their tribes settled within 
the Province since the war of the American Revolution, “yet 
they cannot be considered as the aborigines of Canada, but as 
refugee Loyalist Indians. Their confederacy was increased by 
the addition of the Tuscaroras in 1712, and thus they formed 
the Six Nations. There is, indeed, a tradition thay these Iro- 
quois came from beyond the great Lakes, and subd ued or ex- 
terminated the inhabitants of the country south of them, but 
there is an uncertainty respecting this, and it te nothing — 
respecting their origin, for the time might have been when the 
ancestors of these passed from the south to the country north 
of the Lakes. 
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Schoolcraft subdivides the Northern American Indians into 
the four following groups :— 

Troquois. Algonquin. Dacotah. Appalachian. 
1. Mohawks. 1. Chippewas. 1. Omakes. 1, Chickasaws, 
2. Oneidas. 2. Ottewas. 2. Oloes. 2. Cherokees. 
8. Onondagas. 8. WesternAlgon- 3. Winnebagoes. 
+ Cayugas. quins, chiefly 4. Iowas. 

. Senecas. of Lepanee 5. Dacotahs or 
6. Tuscaroras. sub-type. Sioux. 
7. St. Regis tribe. 4. Menomeries. 6. Quapaws. 
8. Wyandots. 
9. Senecas and 
Shawnees. 
The traditions associated with spots where the relics of warfare 


are found, betoken the fell struggle between the Red men of the 
rival races, wherever existing, are worthy of preservation as re- 
cords of men and a state of things which have now almost 

away. 


Coleoptera Collected in Canada. 





By Wi11am Couper, Toronto. 


[For authorities and synonyms, see Melsheimer’s Catalogue 
of the Coleoptera of the United States, published by the Smith- 
sonian Institution, Washington. ] 


CICINDELA 


SEXGUTTATA.—Mels. Cat. Green, polished, finely punc- 
tured. On each elytron there are three white marginal spots, 
and a small white spot near the centre ; antennz brown at the 
tips; lip yellow. Toronto; common. Length 0-5. 


PURPUREA.—WMels. Cat. Purple-green; margin of elytra 
golden green: with a white flexuous stripe on each, and a single 
white dot behind each stripe—white fascie at the apex; 
thorax, top of head, and legs villous; lip white. Toronto, not 
common. Length 0-65. 


DUODECIMGUTTATA.—Mels. Cat. Purple red; elytra with 
a round white dot on the front part: a broad white flexuous 
stripe in the centre, and behind each stripe another round white 
dot—white fasciz at the apex. Rare. Length 0-55. 


VULGARIS.—Mels. Cat. Ground color dull, elytra with 
two white oblique stripes—-the first commences on the front 
angles, covers a small space on the margin, and extends nearly 
to the suture; the second from the margin half across the 
elytra, thence downwards, terminating in an upward curvature, 
near the suture : two white curved spots at the apex. Toronto, 
common. Length 0-65. 


PUNCTULATA.—Mels. Cat. Body narrow, dark purple, po- 
lished ; elytra with a longitudinal row of light blue punctures, 
each side of the suture: sometimes they fade; body beneath 
green ; legs hairy, long, and slender. Lake Simcoe. Length 
0-45. (Note 1.) 


GALERITA 


ganus.—Mels. Cat. Thorax red or tile color; elytra 
azure, finely striate ; antennz villous, black in the middle, the 
first joint red and long; head dark brown, nearly as long as the 
thorax ; eyes shining black ; legs colour of thorax. Toronto, 
very rate—having taken but two specimens in four summers’ 
collecting. Linné’s Systema Nature says it inhabits Carolina. 
Probably lat. 44° is its most northern range of distribution. 
Length 0-75. 


COLEOPTERA COLLECTED IN CANADA. 


(1855. 


BRACHINUS* 


VIRIDIPENNIS.—Mels. Cat. Head, thorax, legs, and anten- 
nz red; elytra truncate, azure, with elevated lines near the 
suture. Toronto peninsula; London,©.W. Common. L. 0-4. 


CORDICOLLIS.—Mels. Cat. Head, thorax, legs, and antennze 
red ; elytra blue, with a green tinge. Small. Don valley. L. 0-3. 


CASNONIA 
PENSYLVANICA.—Mels. Cat. Head rhomboid, black ; thorax 
long, cylindrical, polished black; elytra truncate, reddish 
brown, a black fascia on the centre, thus ~-, which encom- 
passes the margin to the apex, in form something like the letter 
D. Peninsula, opposite Toronto. July. L. 0-26. 


AGONUM 

8-puUNCTATUM.—WMels.Cat. Dark green bronze; thorax 
polished bronze ; elytra with four punctures on each, longitu- 
dinally arranged, and near the suture. Toronto,—on the 
margin of rivers; rare. Length 0-3. (Note 2.) 

CUPRIPENNE.—WMels. Cat. Head, thorax, and elytra rich 
metallic polish. This beautiful carab is common throughout 
the Province. Size of A. 8-punct. L. 0:3. 


CHLENIUS 

SERICEUS.— Mels. Cat. Thorax polished green; elytra 
glossy green. When held in the fingers it disgorges a fetid 
fluid, which produces a colour on them similar to that from the 
juice of a fresh butternut. Don valley and Peninsula; com- 
mon under stones, &c. Length 0-6. 

TRICOLOR.—Mels. Cat. Head golden, polished; antennz 
and legs ferruginous ; thorax gold bronze, polished, and finely 
punctured, with a slight groove on the disc, and a curved im- 
pression on each side of its posterior edges; elytra dull blue, 
striate—the striew finely grooved and densely covered with fine 
silky hairs. Common on the Peninsula. Length 0-5. 


CALOSOMA 

SCRUTATOR.—Mels.Cat. Elytra striate, green; thorax 
azure : sometimes violet, with a reflected margin ; edge of elytra 
golden. 

A large and brilliant beetle, but rarely taken in this 
neighbourhood. I found two dead specimens in July, 1854, 
in drift on the peninsula. Probably they came down the Nia- 
gara river, and had been from thence blown across the lake by 
a south wind. Length 1:2. (Note 3.) 


CALIDUM.—Black ; elytra with raised crenate striae, and 
marked with a triple row of indented gold or copper dots; 
there are four or five copper dots near the scutel; posterior 
part of thorax deep, the margin elevated, with a fine longitu- 
dinal groove on the disc ; antennz reddish at the tips. Taken 
by Richardson on the borders of Mackenzie and Slave rivers, 
in lat. 58°—65° N. Length 1-0. 


FRIGIDUM.—Kirby, N. Z. 4,19. Black, polished ; thorax 
margined and finely punctured (not elevated, as in Calidum), 
with a fine longitudinal groove in the centre; elytra striate— 
the striz finely punctured ; three rows of indented polished 
dots on each ; no large punctures near the scutel. One living 
specimen was taken on the Peninsula in July, 1854. L. 0-9. 





* Our American species of Brachinus are of various sizes, but re- 
semble each other in form and color. The characters by which they 
are distinguished are very slight. They ‘possess the singular power 
of emitting with great force a highly volatile and corrosive liquid, so 
as to produce a slight explosion.” —Lec. 
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ELAPHRUS 
RUSCARIUS.— Mels, Cat. On the margin of Lake Ontario 
and at Sturgeon Bay. Small. 


OMOPHRON 


AMERICANUM.—Mels. Cat. Common in April and May, 
under stones, &c., on the Peninsula, opposite Toronto. 


STAPHYLINUS 

vinLosus.— Mels. Cat. Head and thorax black and polished, 
the front margin of the latter villous ; elytra black, polished, 
with a grey transverse band, on which are three or four small 
black punctures longitudinally arranged; scutel large, in- 
dented ; lateral parts of abdomen grey; legs black. Toronto, 
a Taken by Mr. Richardson at Lake Winipeg, in lat. 

VULPINUS.—Mels. Cat. Head, thorax, elytra, legs, and tip 
of abdomen, red. Toronto, common. 

CINGULATUS.—Mels. Cat. Head, thorax, and elytra villous, 
andicovered with irregular impressions ; scutel round, black ; 
two rings at the tip of abdomen and joints of rings underneath 
of a beaatiful yellow satin color. Toronto. Not common. 


CRYPTOBIUM 


Head black ; antennz, thorax, ely- 
Margin of Don river 


BICOLOR.— Mels. Cat. 
tra, tip of abdomen, and legs, red. 
common. 


CATOGENUS 

RUFUS.—Mels. Cat. Head, thorax, elytra, and legs red. 
Found in crevices under the fresh bark of forest trees. The 
species of this group are very flat—a form well suited to their 
natural habits. 

LUCANUS : 

DAMA.—Mels. Cat. Jaws (4) long, curved like a sickle, 
with a small inside tooth towards the point; head broad, 
smooth; elytra deep mahogany brown, smooth, polished. 
Length about 1} inch, exclusive of jaws. 

Jaws(¢) toothed, but much shorter ; head narrow. August, 
on yarious old trees. 


PELIDNOTA 


puNncTATA.—Mels. Cat. Oblong-oval ; elytra tile color or 
dull brownish yellow, with three distinct black spots on each ; 
body beneath and legs of a deep bronzed green color. About 
l inch in length. Found at Niagara on the cultivated grape 
vine in July and August. Flies by day. 


AREODA 
LANIGERA.—Mels. Cat. Broad oval; head, thorax, and 
elytra lemon-yellow color, glittering like burnished gold ; under 
side of body copper-colored, thickly covered with whitish 
wool ; legs brownish-yellow or brassy, shaded with green. In 
gardens, chiefly on pear trees. Lat. 44° N. 


OMALOPLIA 
SERICEA.—Mels. Cat. The ground color of this beautiful 
little lamellicorn is very deep chestnut brown, on which there is 
a satin tinge reflecting various hues. (Note 4.) 


OSMODERMA—Gymnopvus 
SCABER.—Mels. Cat. Head punctured, concave on the top, 
with the edge of vizor turned up in 4 ; thorax nearly round, 
wider than long; elytra purplish black, with a coppery lustre, 
the outer edges entire. Head in 9 nearly flat, vizor not raised ; 


elytra deeply and irregularly punctured ; body beneath smooth ; 
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larger than 4. Found in the hollows of forest trees, especi- 
ally basswood, in which the larve form egg-shaped cocoons. 
In July ; nocturnal. 

EREMICOLA.— Mels. Cat. Elytra of adeep mahogany-brown 
color, smooth, and highly polished. Larger than the above, 
of similar habits, but not so abundant. 


CETONIA 

INDA.—Mels. Cat. Head dark brown, covered with short 
greenish yellow hairs ; thorax triangular, dark copper brown, 
also covered with greenish yellow hairs; elytra light yellow 
brown, with pearly and metallic tints, and numerous i 
black spots; scutel large; underside of body black and very 
hairy. ‘In April and May it may be seen around the borders 
of woods and in dry open fields, flying just above the grass, 
with a loud humming noise, and is often mistaken for a humble 
bee. The second brood in September is fresher and brighter 
and found on the golden rod, on corn stalks, on trunks of the 
locust tree, also on ripe peaches. They have a disagreeable 
smell.””—Harris. (Note 5.) 


STENURUS—Dicerca 

DIVARICATA.—Mels. Cat. Head and thorax copper-colored 
and finely punctured; elytra brassy and the, covered 
with irregular impressed lines and punctures—spread apart at 
the apex and obtuse ; scutel round concave; breast grooved ; 
body beneath rich copper color. 

, has a tooth on the under side of shanks of the middle 
pair of legs. June, July, and August. 

LURIDA.—Mels. Cat. Antenne brassy; head, thorax, ely- 
tra, body beneath, and legs densely covered with punctures—of 
a lurid color above—rich copper beneath ; thorax has irregular 
elevated polished spots ; elytra with elevated narrow lines ar- 
ranged in twos and threes. 

CHALCOPHORA—Bvprestis 

VIRGINICA.—Mels, Cat. Oblong ; reflecting copper color ; 
head deeply indented on top; three elevated black polished 
lines on thorax ; elytra ae ae with two small 
square spots—on each side tow; the margin one elevated 
smooth line, and a second line near the suture. Some short 
hairs occupy the grooves on elytra; body beneath sprinkled 
with short whitish hairs. About 1 inch in —_ Appears 
in May and June on pine trees, the leaves of which they devour. 


CHRYSOBOTHRIS—Opontomus 


FEMORATA.—Mels. Cat. Greenish black above, with a 
brassy polish; elytra : one impressed spot on each; anterior 
femora toothed beneath. In June they on trees, &c., and 
are not easily captured, being very active in elevating their ely- 
tra for flight. ' 

DENTIPES.— Mels. Cat. Thorax finely punctured, and two 
elevated lines ; elytra punctured, with irregular smooth elevated 
lines, interrupted and divided by impressed spots ; body flat, 
oblong oval, rough like shagreen above, copper color beneath ; 


anterior femora armed with a little tooth. Length about } 
inch. Habits same as above. June. (Note 6.) 
ALAUS 


oouLATuS.—Mels. Cat. Antenne serrate; thorax black, 
oblong square, on which there are two oval velvet-like -_ 
encircled by a white ring: the edges are sprinkled with 9 whit- 
ish powder ; elytra black, striate, and spri with numerous 
white spots, which are easily rubbed off. Measures from 1} to 
1} inch in length. In decayed timber. July. Not common, 
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¥LATER—Ampepus 


Apicatus.—Mels. Cat. Antenne black ; head and thorax 
black, finely punctured, and covered with short yellow huirs ; 
elytra pale, with rows of fine punctures longitudinally arranged : 
the suture and apex black. 


LUGUBRIS.—Mels. Cat. Head and thorax black, finely 
punctured, the latter covered with short yellow hairs; elytra 
red, with rows of fine punctures : black at the apex. (Note 7.) 


ARRHENODES 


SEPTENTRIONIS.— Mels.Cat. Snout nearly straight, equal 
in thickness throughout ; thorax oval, mahogany-brown, smooth 
and highly polished; elytra striate polished, and darker than 
thorax, with yellow spots, two of which are near ahe apex. 

4, with jaws, the inside of each is armed with a small tooth. 
In June and July, on the trunks of white oak. (Note 8.) 


ORTHOSOMA 


CYLINDRICUM.—Mels.Cat. Head black; antenne short, 
black, compressed ; thorax short, three-toothed; elytra com- 
pressed, nearly equal in breadth throughout, of a chesnut co- 
lor, with three slightly elevated lines on each. Common on 
pine trees about the middle of July. Length 1} to 13 inch. 


ARHOPALUS 


FULMINANS.—Mels. Cat. Thorax globular, with three black 
spots, the middle one larger ; elytra with angular waved white 
fascise, thus ~~; antenne short, ash colored; scutel black. 
Toronto; very rare. 


EUDERCES 


pIciPES.—Mels. Cat. Antenne as long as body; thorax 
oval, polished, and finely striate on top, narrow behind, with a 
few yellow hairs each side ; elytra in front with a black velvet 
like spot, on which a yellow band forms an arch. On wild 
parsnip and other flowers. Small. 


CLYTUS 


sPEciosus.—Say, Am. Ent. 3, t. 53. *Harr. Ins. p. 84. 

“ Head yellow; antenne and eyes reddish black ; thorax 
black, with two transverse yellow spots on each side; 
elytra for about two-thirds of their length are black, the 
remaining one-third yellow,—a yellow spot on each shoulder, 
—a broad yellow curved band or arch, of which the scutel 
forms the key-stone, on base of elytra: behind this, a 
zigzag yellow band, forming the letter W across the middle; 
another yellow band arching backwards, and on the yellow one- 
third—a curved band and spot of black; legs yellow; under 
side of body reddish-yellow, variegated with brown. It is the 
largest known species. of Clytus, being from nine-tenths to 
eleven-tenths of an inch in length, and three-tenths in breadth. 
On the trunks of maple trees in July and August.”* Rare. 

MONOHAMMUS 

TITILLATOR.—Mels. Cat. Head vertical or perpendicular; 
antennz very long; thorax spinous; elytra punctured, with 
several small black and grey spots. Common. Length 1 to 
1% inch. 

SCUTELLATUs.—Mels. Cat. Atenne twice as long as body ; 
thorax black, polished and densely punctured, with a spine 
each side ; elytra densely punctured—the punctures largest in 
front; scutel white ; body beneath and legs black, polished. 
Taken by Richardson at Fort Simpson, on the Mackenzie 
river, in lat. 62° N. Toronto; not common, 
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TORNATOR.— Mels. Cat. Head, thorax, and elytra red; an- 
enne black, with a raised black spot at the base; thorax, with 
a protuberance each side, and four black spots on top; six 
black spots on elytra ; scutel black ; body beneath black. Don 
valley, on the Asclepias syriaca. Rare. 


SAPERDA 


PUNCTICOLLIS.—Mels, Cat. Jaws, eyes, and base of anten- 
nee black ; head yellow: a round black spot on the front, and a 
black conical spot on the top; thorax yellow: with an oblong 
black spot on each side, and four black spots on the top ; ely- 
tra black, widely margined with yellow; scutel yellow, slightly 
raised ; suture yellow, and connects at the apex with the ex- 
torior margin. Montreal; rare. 

vesti1TA.—Mels. Cat. Densely clothed with short yellowish 
ash-colored hairs ; elytra slightly depressed on top, with a few 
black spots obliquely placed about the middle. Toronto. 

TRIPUNCTATA—Mels. Cat. Front of head and antennz dark 
brown ; eyes black, circular, prominent ; thorax yellow: with 
a black spot on each side of the breast, and two elevated black 
dots on the top, a third dotnear the scutel ; in some specimens 
the middle dots on thorax are wanting; “elytra black, coarsely 
punctured in rows on the top, and irregularly on the sides and 
tips, each of which is slightly notched, and ends with two little 
points.” —Harris. The fcrm of this beetle is slender, cylinn- 
drical. On raspberry. Toronto, not common. 


COMPOSIDEA 


TRIDENTATA.—Oliv. Ins. 4, 28 Black; densely covered 
with ash colored pubescence ; eyes black, oblong; a rusty-red 
stripe and two black spots on each side of the thorax ; united 
to a rusty-red stripe on the margin of the elytra, are three ob- 
lique teeth of the same color : anterior tooth short and hooked : 
posterior one encompasses the suture to the apex. L. 4 inch. 


DESMOCERUS 


PALLIATUS.—Mels. Cat. Head narrow; third and three 
following joints of antennz abruptly thickened at the extrem 
ity, giving them a knotty appearance ; thorax conical, uneven,- 
with little sharp projecting points at each side of the base ; fore 
part of the elytra dull orange color, the other half deep violet 
or Prussian blue ; some specimens are glossed with green. In 
the centre of elytra the two colors are oblique—each being 
indented. In June and July on the common elder (Sambucus 
Canadensis). Toronto and Sault Ste. Marie, not common. 

( To be continued.) 





ADDENDA: By Henry Crorr. 
Note 1. Cic. purpurea...Probably Kirby’s Var. D. 


Y a tals ; Peninsula, rare 
‘ ...type , ; 
Cic. punctulata ...........006. Toronto 
Cic. hirticollis .,............00++ + 

2. Ag. 8-punctatum........ ...... Gardens, not uncommon. 

3. Cal. scrutator .........s.s00000. Toronto, Darlington. 
Cychrus viduus .............4- Toronto, rare. 

4. Phyllophaga quercina,........ common, May beetle. 
Omaloplia vespertina ......... Toronto, not uncommon. 
Macrodactylus subspinosus...  ”’ common. 
Dichelonycha virescens ...... " ” 

? testacea,........ pe " 
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5. Cetonia fulgida............0..06: Humber, rare. 
Trichius rotundicollis........... Gardens, common. 

6. Buprestis chrysostigma......... Toronto, common. 

is | EE r i. 

7. Melanotus cinereus............. Vs - 
Ludius appressifrons............ ss $6 
Ctenicerus Kendalli............. 9 Mf 
Elater obesus............s0ssse0es fe « 

8. Rhynchzenus Nenuphar.......... Plum weevil. 
Bruchus pisi...........-.0+0++0++ Pea weevil. 
Balaninus nasicus .............+ rare. 

Hylobius Pales.............++++++ common. 
Attelabus analis..............+++ % 

»  bipustulatus........... rare. 
Rhyncheenus Strobi............. common. 
bn terebrans...........+++ - 
Tomicus exesus? ........+...+++ ie 

9. Arhopalus nobilis........-...... Toronto, very rare. 

‘ Robinize............. Niagara, common. 
Elaphidion mucronatum ....... Toronto, rare. 
Tylonotus bimaculatus ......... a = 
Oberea mandarina?............. a - 
Clytus erythrocephalus......... > not common. 

ge | RR “ common. 

99 COIOMUB. ea. iisew. ose cavee 49 _ 
Cyrtophorus verrucosus ........ 7 » 
Callidium atennatum............ a pu 

Bo ip Nene c oisennee ‘ - % 

pp 0 MAREE 5. cccsses cee’ “ n 
Criocephalus agrestis ........... - “i 
Tetropium cinnamopterum..... fe rare. 
Saperda calcarata............+.++ ~ very rare. 
Graphisurus fasciatus........... “ common. 
Liopus adspersus ...........+.++ ” rare 

oo) HR  cicasaccisedas - “ 
Necydalis mellitus ............... » i 
Rhagium lineatum............... = - 
Centrodera decolorata........... pa - 
Typocerus fugax.............+++ os ‘s 
Evodinus monticola............. am common. 
Strangalia Quagga............... a rare. 

99 RBS, i incc cc cccee ml * 

»  @marginata............ » rare, Mr. Ibbetson. 
Leptura Canadensis ............. ) not common. 

fe PEORIA... covecterveees - = 

» DEIR K dito Uiocedecewe’ “a ie 

” spheericollis............ ta a 

pe WUROD Foi ccvivin es cccsees _ eommon. 

a erythroptera..........+ » rare, Mr. Ibbetson. 


Mr. Couper having commenced a catalogue of his insects, it 
is greatly to be hoped that he may continue it, as few persons 
in Toronto are better qualified for the task, on account of his 
already tolerably extensive cabinet and his ‘teal in collecting. 


The above list, which may form a sort of appendix to Mr. 
Couper’s catalogue, has been very hurriedly made up from those 
insects in my collection which are at present labelled. By far 
the larger portion remain undetermined. 
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The St. Clair Flats and Lake Navigation. 





A Committee of the Buffalo Board of Trade, appointed to inquire 
into the amount of losses sustained by owners of vessels which have 
been detained on the St. Clair Flats during the last season of naviga- 
tion, have recently made a report, from which we gather the following 
facts: 

The number of steamers erigaged in the carrying trade of 
the Upper Lakes, and passing the St. Clair Flats, hay- 


ing a total tonnage Of..........sessseeeeeeeesee pi eedcconmmasetee 6,880 tons. 
Number of propellers, forty-four, of... . 2i, 789 « 
Total steam tonnage... .......0.sceceesee 28,649 * 


The vessels have paid for lighterage, including expenses of same 
during time detained, and for —— by collisions while aground on 
the Flats, the sum of $208,000. 

There are also of sail vessels Is engaged i in same trade : 
Thirty-two barques of... See eee eeeeeee 12,284 tons. 
Eighty-four brigs of... eee. 21,756 ¢* 


One hundred and ninety- eight : soccer tet i 48,323 « 








Total © atid sei occ cacees ccveccessisey -- 82,824 


These vessels, the Committee estimate, have paid out during the 
season of 1854, for: 
Towing and lighterage... 
Time detained, 5,566 days S.. 
Damage for repairs by collisions, ‘&e... 


--- $168,686 56 
220,640 00 
62,800 00 











- $452,126 56 


Total sail es 
peeves 208,000 00 


Total steam.. 








Total ote wo +e» $660,126 56 


Emigration during 1854. 

The number of passengers who arrived at Quebec in 1854, was 53,- 
183, of whom 52,365 were steerage. The number which left Europe 
was 51,965 steerage, and 811 cabin; 83 were born on the passage, and 
847 died at sea, and 46 at quarantine. 52,326 were landed from the 
ships; 857 came from the lower Provinces. This return shows an in- 
crease on 1853 of 16,484, or nearly 45 per cent., the immigration being 
larger than in any previous year except 1847, The total immigration 
since 1829 amounted to 825,187, averaging 31,738 per annum 








1853. 1854. 

There sciled from England... ......seceeeve weessecdes F 18,175 
Ireland 16,168 

“ ** Scotland.. 6,446 

“6 “« Germany 5,688 

“ “* Norway 5,749 

6 « N. Brunswick 857 
Total.. . 86,699 53,183 


Of those coming ‘feom England, 13, 471, or 1. mesial three-fourths, were 
from Liverpool. Of these 2,739 were natives of England, 4,268 of Ire- 
land, 727 of Scotland, 4,618 ‘of Germany, 199 of Norway, 231 of Hol- 








land, 641 of Sweden, ‘and 58 of the United States and Canada. 295 
Germans sailed from Hull, and 255 from Dublin. The nativity of the 
whole is shown in the following table :— 

1853. 1854, 

Natives of England... sosceeee 8,928 7,858 

“ Treland . «+. 18,972 20,269 

és as Scotland... Soe vavdepcboeatbesnediige cieeceil aun ,186 

“ as Germany ..... cos cee cao cce coseeiencaisets MAD 11,084 

“ $6 NOB WE Yee. 000 ccc ccc ccecee one ose scdcon steeds GLGe 5,849 

ss 66 Fins die sic eds coctees Jeeta) che vthings 96 910 

“ 96 ND icssscs scocesecckstis cinsswtdeder 82 236 

“ 66 . Gepitperbemll oi. osnccisocpecsaesssesacepecs — 7 

“ $6 United States.........cccceccsecsecessseee 25 

es ** Canada...... —— 83 
86,208 52,859 


The foreign immigrants were 18,078 against 1,489 in 1853. The 
increase of English and Scotch was 5, 698, and of Trish 1,297, 
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On the Clearness of the Atmosphere in Oroomiah, in Persia. 





BY REV. T. D. STODDARD.* 


Presuming that a letter written to you from ancient Media, and re- 
lating to your favorite science, will not be unacceptable, I shall make 
no apology for the liberty I take in addressing you. My home is in 
Northern Persia, where I have resided for the last nine years, as an 
American Missionary to the Nestorian Christians. To give you an idea 
of our geographical position, I have noted, above, our latitude and 
approximate longitude. As I wish also to give you a glance at the 
physical features of this region, let me invite you to come with me 
upon the flat, terraced roof of my house, where I am sure you will be 
delighted with the scene before you. Standing at an elevation of 
more than a mile above the ocean, and a thousand feet above the ad- 
joining country, you may look down upon one of the lovliest and most 
fertile plains in all the East. Extending for forty miles in length, and 
from twelve to fifteen in breadth, the district of Oroomiah smiles with 
hundreds of villages, is verdant with thousands of orchards, and rows 
of poplars, willows and sycamores by the water-courses, and in the 
early summer waves with innumerable fields of golden grain. Here 
the peach, the nectarine, the apricot, the quince, the cherry, the pear, 
the apple, and the vine, flourish in luxuriance, and give the appear- 
ance of a variegated forest. Beyond the plain, you see the lake of 
Oroomiah, reflecting the purest azure, and studded over with numer- 
ous islands, while further on rise distant and lofty mountains, their 
outlines projected on the cloudless Italian sky, and forming a beautiful 
contrast with the plain before you. The city of Oroomiah, about six 
miles distant, which is so embosomed in trees as almost to be hidden 
from view, is the probable birth-place of Zoroaster ; and the mounds 
which are so conspicuous in different parts of the plain, and which are 
formed entirely of ashes with a scanty soil upon them, are supposed to 
be the places where the sacred fire was ever kept burning, and the 
Persian priests bowed in adoration to the rising sun. 


The temperature of this elevated region is very uniform, and the 
greater part of the year very delightful. During the months of June, 
July, August, September, and sometimes October, there is little rain, 
and the sky is rarely overcast. Indeed, I may say that often for 
weeks together not a cloud is to be seen. Asa specimen of the cli- 
mate in summer, I send accompanying this my meteorological register 
for the month of August last. The observations were taken at our 
house on Mt. Seir, but do not differ essentially from those taken on 
the plain at the same season, except that the thermometer is here a 
few degrees lower, and the air somewhat drier, especially at night. 

No one has ever travelled in this country, without being surprised 
at the distinctness with which distant objects are to be seen. Moun- 
tains fifty, sixty, and even a hundred miles off, are projected with 
great sharpness of outline on the blue sky; and the snow peak of 
Ararat, the venerable father of mountains, is just as bright and beau- 
tiful when two hundred miles distant, as when we stand near its base. 
This wonderful transparency of the atmosphere frequently deceives the 
inexperienced traveller; and the clump of trees indicating a village, 
which seems to rise only two or three miles before him, he will be often 
as many hours in reaching. 


In this connection, you will be interested to know that the apparent 
convergence of the sun’s rays, at a point diametrically opposite its disc, 
which, if I mistake not, Sir D. Brewster speaks of as a very rare phe- 
nomenon, is here so common that not a week passes in summer when 
the whole sky at sunset is not striped with ribbons, very much like 
meridians on an artificial globe. 

But it is after nightfall that our sky appears in its highest brilliancy 
and beauty. Though accustomed to watch the heavens in different parts 
of the world, I have never seen anything like the splendour of a 
Persian summer evening. It is not too much to say that, were it not 
for the interference of the moon, we should have seventy-five nights 
in the three summer months, superior for purposes of observation to 
the very finest nights which favour the astronomer in the New World. 
When I first came here, I brought with me a six-feet Newtonian tele- 
scope, of five inches aperture, of my own manufacture; and though 
the mirrors have since been much tarnished, and the instrument 
otherwise injured, its performance is incomparably superior to whatit 
was in America, Venus sometimes shines with a light so dazzling 





* From a letter addressed to Sir John F. W. Herschel, dated 
Oroomiah, Persia, N. Lat. 37°28’ 18/’, Long. E. from Greenwich 46° 
1’, November 23d, 1852. 
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that at a distance of thirteen feet from the window I have distinguished 
the hands of a watch, and even the letters of a book. 

Some few months since, having met with the statement that the 
satellites of Jupiter had been seen without a glass, by a traveller on 
Mt. Etna, it occurred to me that I was in the most favourable circum- 
stances possible for testing the power of the unassisted eye, and I deter- 
mined at once to make some experiments on the subject. My attention 
was, of course, first turned to Jupiter, but for a considerable time, 
with no success. It was always so bright, and shot out so many rays, 
that it seemed quite impossible to detect any of its moons, even at their 
greatest elongation from the planet. I varied the experiment in several 
ways, by looking through the tube of a small tele from which 
the lenses had been taken, and also by placing my eye near the corner 
of a building, so as to cut off the most brilliant rays of the planet, 
and yet leave the view unobstructed to the right hand or the left; but in 
neither cases could I find any satellite. Some time after, I was sit- 
ting on the terrace as daylight was fading into darkness, and thought 
I would watch Jupiter from its first distinct appearance, till it shone 
out in its full splendour. This time I was exceedingly gratified, just 
as stars of the first and second magnitude were beginning to appear, to 
see two extremely faint points of light near the. planet, which I felt 
sure were satelites. On pointing my telescope towards them, my first 
impressions were confirmed, and I almost leaped for joy at my suc- 
cess. Since that night, I have many times, at the same hour of the 
evening had a similar view of these telescopic objects, and think I can 
not be mistaken as to the fact of their visibility. I must, however, 
add that none of my associates, who at my request have attended to 
the subjet, are sure that they detect them, though the most sharp- 
sighted individual feels some confidence that he ean do so. As these 
friends, however, are not practical observers, their failure to see the 
satellites does not shake at all my belief that I have seen them myself. 


The time during which these satellites are visible is hardly more 
than ten minutes. The planet itself soon becomes so bright that they 
are lost in its rays. I will not stop to discuss the question, in itself a 
most interesting one, why they are visible at all, when stars of the 
third and fourth magnitudes are not distinguishable, but merely give 
you the facts in the case, knowing that you will reason on them much 
better than I can. Both the fixed stars and the planets shine here with 
a beautifully steady light, and there is very little twinkling when they 
are forty degrees above the horizon. 


Having come to a satisfactory conclusion about the satellites of 
Jupiter, I turned next to Saturn. This planet rose so late in the night 
that I had not seen it while watching Jupiter, and I was curious to 
know whether any traces of a ring could be detected by the naked eye. 
To my surprise and delight, the moment I fixed my eye steadily upon 
it, the elongation was very apparent, not like the satellites of Jupiter, 
at first suspected, g d at, and then clearly discernible, but such a 
view as was most convincing, and made me wonder that I had never 
made the discovery before. I can only account for it from the fact 
that, though I have looked at the planet here with the telescope many 
times, I have never scrutinized it carefully with the nakedeye. Seve- 
ral of my associates, whose attention I have since called to the planet, 
at once told me in which direction the longer axis of the ring lay, and 
that too without any previous knowledge of its position, or acquaint- 
ance with each other’s opinion. This is very satisfactory to me, as in- 
dependent collateral testimony. 


I have somewhere seen it stated, that in ancient works on astronomy, 
written long before the discovery of the telescope, Saturn is represent- 
ed as of an oblong shape, and that it has puzzled astronomers much to 
account forit. Am I not correct in this impression ? and, if so, is it 
not possible that here, on these elevated and ancient plains, where 
shepherds thousands of years ago watched their flocks by night, and 
studied the wonders of the glorious canopy over their heads, I have 
found a solution of the question ? 

After examining Saturn, I turned to Venus. The most I could deter- 
mine with my naked eye, was, that it shot out rays unequally, and 
appeared not to be round; but, on taking a dark glass, of just the 
right opacity, I saw the planet as a very minute, but beautifully de- 
fined, crescent, To guard against deception, I turned the glass in 
different ways, and used different glasses, and always with the same 
pleasing result. It may be that Venus can be seen thus in England, 
and elsewhere, but I have never heard of the experiment being tried. 

Let me say here, that I find the naked eye superior for these pur- 
poses to a telescope formed of spectacle glasses, of six or eight magni- 
fying power. This is not, perhaps, very wonderful, considering that 
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in direct vision both eyes are used, without the straining of any one of 
the muscles around them, and without spherical or chromatic aberra- 
tion, or the interposition of a dense medium. 

As I am an entire stranger, and at the same time am desirous of 
having these statements make their full impression on your mind, it is 
proper for me to say that I was formerly for several years a pupil of 
professor Olmsted of Yale College, New Haven, and have since been 
admitted to his special friendship; and that I was associated for some 
time in observations with young Mason, whose early death you have 
spoken of as a loss to the astronomical world. And though, no doubt, 
many persons have more accurate habits of observation than myself, a 
practice of fifteen years has done much to train my eye for researches 
like these. 

You will also bear in mind the great dryness of our atmosphere, 
indicated by the register, as well as our greatelevation. Capt. Jacob, 
(Proceedings of the Edinb. Royal Society, vol. ii, No. 36,) in speaking 
of the extinction of light in the atmosphere, says: ‘‘ The loss of light 
in passing from the zenith through a homogeneous atmosphere of 5-2 
miles will be -303. I was much astonished at first discovering that the 
air had so great absorbent powers, and many ideas are suggested by 
the fact.” 

My letter is already becoming tedious, but I will venture to trespass 
on your patience further, by naming a few test-objects, which would 
enable you the better to compare the advantages of our position with 
your own. 


1. 6 Cephei. This I have looked at repeatedly with my naked eye, 
and though I cannot be sure that I have seen it double, I put it down, 
in astronomical language, as ‘‘ strongly suspected.” 

2. The two small stars in the neighborhood of the pole-star, and in 
the general direction, of y Cephei (thus . *.) are seen distinctly, 


P 
and almost every night, as a single point of light. 


8. 4. and 5 « Lyre are very beautiful and well defined. When lying 
on my back, the view of these stars, as they have passed near the 
zenith, has been very similar to that I have often had of Castor in a 
good telescope. There being no dew here, it is almost the universal 
custom for the people to sleep upon the terraced roofs, which gives 
them an opportunity, if so disposed, to gaze upon the blue vault above 
them. 

4. a Libre is seen as two stars in any ordinary state of the 
atmosphere, as readily as a Capricorni would be in America. 

5. Mizar and Alcor in Ursa Major. On looking at these any fayor- 
able night, two faint stars, which must be telescopic in England, are 
distinctly seen. They appear something like this ( 

As I am absorbed in other and pressing labors, which allow me to 
devote only an occasional thought to astronomical pursuits, and as, 
besides, I am not furnished with any first rate instruments, allow me 
to suggest the great desirableness of some experienced observer's 
comivg here to avail himself of this magnificent climate. One who 
should spend.even a limited period in Oroomiah, might safely promise 
himself a good, and perhaps a very rich, harvest of astronomical 
discovery. 

The averages of the meteorological register for August, alluded to 
above, were as follows: 


Barometer reduced Fahrenheit’s Thermometer. 





Sunrise. 2P.M. 10r.m™. | Sunrise. 2 P.M. 10 P.M. 
24-246 24-247, 24-935. | 67°-4 7945 719-87 
General average.......... 24°242 | General average of the three ob- 

Barometer highest.......24-417 | servations, 72°-44. 
“ lowest......... “097 
: Hygrometer—wet bulb. 
Difference............ 820 | Sunrise. 2P.M. 10 P.M. 
54°82 60°48 55°-37 


| General average from the above, 
| 56°-87 
Average difference of Hygrometer and Thermometer, 
“ “ “ “ ““ “ at 2 Pr. M., 
Greatest change of Thermometer in 24 hours, 18°. 
N. B. The daily observations differ but little from the weekly 
average. One day follows another with great uniformity. 
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Letter on the Smithsonion Institution. 





BY PROFESSOR AGASSIZ. 





Addressed to the Honourable Charles W. Upham. 


Dear Sir,—Every scientifie man in this country has been wate 
with intense interest the proceedings of the Smithsonian Institution 
ever since its foundation, satisfied, as all must be, that upon its pros. 
perity the progress of science in America in a very great measure 
depends. The controversies which have been lately carried on respect. 
ing the management of the Institution | ‘ve increased the solicitude 
of its friends with regard to its future prospects in a degree which can 
hardly be realized by those who are not immediately connected with 
the cause of science. 


As a foreigner, who has enjoyed but for a few years the privilege of 
adding his small share to support the powerful impulse which scientific 
investigations have lately received from those who are the native repre. 
sentatives of science in America, I have thus far abstained from ta 
any part in this discussion, for fear of being charged with meddling 
with matters in which I have no concern. There is, however, one fea- 
ture of the institution itself, which may, I trust, justify the step I 
have taken in addresing you upon this subject as the chairman of the 
committee elected by the House of Representatives to investigate the 
proceedings of that establishment. 


With the exception of a few indirect allusions, I do not see that any 
reference is made in the discussion now going on to the indisputable 
fact that the Smithsonian Institution is not an American institution. It 
was originated by the liberality of a high-minded English gentleman, 
intrusting his fortune to the United States to found in Washington an 
institution to increase and diffuse knowledge among men. America, in 
accepting the trust, has obtained the exclusive management of the most 
important and the most richly endowed scientific institution in the 
world; but it is at the same time responsible to the scientific world at 
large for the successful prosecution of the object of the trust, which is 
to increase and diffuse knowledge among men. 


Were it not for this universal character of the institution, I would 
not think it becoming in me to offer any suggestion with regard to it. 
As it is, I feel a double interest in its prosperity—in the first place, as 
an institution designed to foster the progress of science at large, and 
without reference to nationalities or local interests, and next, as more 
immediately connected with the advancement of science in the country 
of my adoption. 

The votaries of science may differ in their views about the best means 
of advancing science, according to the progress they have themselves 
made in its prosecution; but there is one standard of appreciation 
which cannot fail to guide rightly those who would form a candid 
opinion about it. I mean the lives of those who have most extensively 
contributed in enlarging the boundaries of knowledge. 

There are two individuals who may, without qualification, be con- 
sidered the most prominent scientific men of the nineteenth century— 
Cuvier and Humboldt. By what means have they given such powerful 
impulse to science? How have they succeeded not only in increasing 
the amount of knowledge of their age, but also in founding new 
branches of science? It is by their own publications and by aiding 
in the publications of others; by making large collections of specimens 
and other scientific apparatus, and not by the accumulation of large 
libraries. Humboldt never owned a book, not even a copy of his own 
works, as I know from his own lips. ‘‘ He was too poor,” he once said 
to me, ‘‘ to secure a copy of them ;” and all the works he receives 
—_ from his scientific friends are distributed by him to needy 
students. 


Again, there is hardly a scientific man living on the continent of 
Europe, who is not indebted to him for some recommendations in the 
proper quarter for assistance in the publication of their works. J 
mention more particularly these details about Humboldt, because he 
is happily still among the living, and his testimony may-be asked in a 
matter of such deep importance to the real progress of science. But 
the same is equally true of the part Cuvier took in his day in promoting 
science. All his efforts were constantly turned towards increasing the 
collection of the Jardin des Plantes, and supporting the publication of 
original researches, giving himself the example of the most untiring 
activity in publishing his own. 

In this connection, I ought not to omit mentioning a circumstance to 
which the United States owes the legacy of Smithson, which I happen 
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accidentally to know, and which is much to the point, in reference to 
the controversy concerning the management of the Smithsonian Insti- 
tution. 

Smithson had already made his will, and left his fortune to the 
Royal Society of London, when certain scientific papers were offered 
to that learned body for publication. Notwithstanding his efforts to 
have them published in their transactions, they were refused; upon 
which he changed his will and made his bequest to the United States. 
It would be easy to collect in London more minute information upon 
this occurrence, and should it appear desirable, I think I could put the 
committee in the way of learning all the circumstances. Nothing 
seems to me to indicate more plainly what were the testator’s views 
respecting the best means of promoting science than this fact. 

I will not deny the great importance of libraries, and no one has felt 
more keenly the want of an extensive scientific library than I have 
since I have been in the United States; but, after all, libraries are 
only tools of a secondary value to those who are really endowed by 
nature with the power of making original researches, and thus increas- 
ing knowledge among men. And though the absence or deficiency of 
libraries is nowhere so deeply felt as in America, the application of 
the funds of the Smithsonian Institution to the formation of a library, 
beyond the requirements of the daily progress of science, would only be, in 
my humble opinion a perversion of the real object of the trust, inas- 
much as it would tend to secure facilities only to the comparatively 
small number of American students who may have the time and means 
to visit Washington wheti they wish to consultalibrary. Such an ap- 
plication of the funds would in fact lessen the ability of the Smithso- 
nian Institution to accomplish its great object, (which is declared by 
its founder to be the increase and diffusion of knowledge among men, ) 
to the full extent to which they may be spent towards increasing un- 
duly the library. 

Moreover, American students have a just claim upon their own 
country for such local facilities as the accumulation of books affords. 

If I am allowed, in conclusion, to state my personal impression 
respecting the management of the Institution thus far, I would only 
express my concurrence with the plan of active operations adopted by 
the regents, which has led to the publication of a series of volumes, 
equal in scientific value to any production of the same kind issued by 
learned societies anywhere. 

The distribution of the Smithsonian Contributions to Knowledge has 
already carried the name of the Institution to all parts of the civilized 
world, and conveyed with them such evidence of the intellectual acti- 
vity of America as challenges everywhere admiration: a result which 
could hardly be obtained by applying the resources of the Institution 
to other purposes. 





Om Peat and other Vegetable Charcoal and some of its Uses. 





BY WILLIAM LONGMAID.* 





The subject to which I propose to direct your attention this evening 
is Charcoal, and some of its uses. The materials forming the earth’s 
surface have been described by geologists and chemists, as consisting 
of comparatively a few simple substances; and their distribution and 
uses instructively and beautifully illustrate the power, the wisdom, and 
the goodness of the Almighty Creator, and furnish unlimited evidence 
of design. 

Of undecomposed substances, probably there is no one that plays 
more important and varied parts than carbon; if we contemplate the 
diamond, that beautifies the diadem of royalty, the still more beautiful 
electric light, or the vast deposits of coal, so extensively distributed in 
this favoured island, carbon must be regarded as an agent of primary 
importance. 

If we extend our researches to organic beings, we find that with the 
exception of the framework of animals and the shells of crustacea, 
carbon forms a moiety of the solid materials of all organic beings, 
whether animal or vegetable; the beautiful flowers and foliage that 
adorn the earth, the colours that deck the plumage of the feathered 
tribes, no less than the tints that clothe the inhabitants of the teeming 
oceans and rivers, the fragrant perfumes wafted on the gentle breeze, 
all owe their existence in part to carbon; nay, even some of the solid 
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rocks that form the framework of the great globe itself, are compounded 
in part of this substance. 

However varied in form, and widely-diffused carbon may be in nature, 
in its countless combinations it is no less useful, in the arts, sciences, 
and manufactures ; indeed, we trace its effects everywhere, in fact, if 
carbon were to be withdrawn from the earth, organic existence would 
cease, and the physical condition of the earth itself would be changed. 

It may not be amiss, then, to devote a few minutes this evening to 
the consideration of carbon, in some of its forms and uses, as it is found 
in the arts and manufactures, particularly under the term vegetable 
charcoal, the produce of wood and peat. 

Charcoal produced from vegetable matter is carbon isolated from the 
constituents of water, with which it is always combined in organic 
substances ; there are several methods ordinarily employed for this 
purpose; one in considerable use, is most rude, and no doubt of great 
antiquity ; it consists in digging a pit in the earth, and piling up pieces 
of wood or peat in large heaps, which are covered with clods of earth 
in such a manner that the pile may be ignited at the base; when the 
fire is well kindled, more clods are placed over the pile, in order to 
prevent the too free access of atmospheric air, and which is eventually 
excluded; the heap is allowed to stand from one to five or six weeks, 
the length of time depending on the size of the operation. Another 
method is much practised in some parts of the Continent, and consists 
of a furnace somewhat in the form of a kiln, with apparatus to exclude 
the air; it is filled with the material ignited at the base, and the opera- 
tion proceeds much in the same manner as before described. Modern 
science has provided a more perfect operation in destructive distillation 
in retorts, whereby the volatile products are condensed and are of great 
practical utility. 

In the first method I have described, about 18lbs. of charcoal are 
obtained from every 100lbs of dry wood ; this is considered a fair yield ; 
the other products are mostly lost. In the second method more tar 
and pitch are obtained with the same quantity of charcoal. But by the 
more elaborate process of distillation, naphtha, acetic acid, ammonia, 
and other matters are obtained, together with about 20 to 25 lbs. of 
charcoal for every hundred pounds of wood. 

There is yet a more recent process for the manufacture of vegetable 
charcoal, for which, jointly with my son, I have obtained letters patent ; 
this process consists in steeping vegetable matter in dilute sulphuric 
acid, and drying it at a low temperature, whereby we obtain from 40lbs. 
to 65lbs. of charcoal for every 100lbs. of dry material submitted to the 
operation. 

I presume the experiment I am about to make with sulphuric acid 
and sugar, has been exhibited in every lecture room in the United 
Kingdom; this demonstrates the principle of the new mode of manu- 
faéturing charcoal, the sulphuric acid has a greater affinity for the 
elements of water than carbon, and the latter is isolated. We have 
found that every description of vegetable matter to which we have 
applied this mode of treatment, has exhibited the same phenomena. 

The chemical action that takes place is well understood, and presents 
no novelty; but the application of this principle to useful p es, on 
alarge scale, I believe has not before been accomplished; this experiment 
will demonstrate the nature of the process; this is sawdust of pine timber 
and has been steeped in sulphuric acid of the strength of 3 degrees of 
Twaddles hydrometer. I will now place it on this plate, and apply a 
lamp underneath—we shall soon see the result. 

Perhaps it is impossible to over-estimate the importance of charcoal. 
England is possessed of vast deposits of mineral coal, which enables 
our manufacturers to produce iron at a cost that bids defiance to all 
competition. The deposits of coal and iron-stone may be regarded as 
the foundation of all our greatness as a nation, but whilst the iron is 
produced in quantities of which the mind can scarcely conceive an 
adequate idea, and whilst itis of a quality fitted for an endless variety 
of purposes, for which strength and cheapness are the prime qualifica- 
tions, it is totally unfit for the manufacture of steel. This circumstance 
renders this country dependent on foreign countries, chiefly Russia 
and Sweden, for iron of superior quality. The sole cause of the supe- 
riority of foreign iron, is the fact that charcoal is the fuel employed 
for smelting the ore. 

The coke used by the British smelter contains a sensitive amount of 
sulphur, chiefly in combination with iron, and exists in the coal in the 
form of iron pyrites; it is found practically impossible, in the great 
operations of iron smelting, to separate it at a cost that would render 
it practicable. " 

On the other hand, charcoal is all but absolutely free from sulphur, 
and it exists in vegetable matter in the condition of sulphuric acid, 
and combined with alkali, thus forming a neutral salt, which combines 
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with the earthy matters of the ore, and thus forms an ingredient of the 
slag. If from any unforeseen circumstance our supplies of foreign 
iron should cease, our steel and cutlery manufacturers would be driven 
to great extremity, and this branch of British industry, of world-wide 
reputation, would be in danger of considerable derangement. 

There are other branches of manufacture dependent on charcoal for 
their success :—gunpowder and tin-plates; it is also largely used by 
founders and engineers, and more recently it has been used as a deodo- 
riser, disinfecter, and decoloriser, and also as a manure. 

Acursory glance at the position and limited surface of England, with 
its dense and increasing population, will be sufficient to convince us 
that space cannot be spared for the growth of timber for fuel; this 
will be still more evident, if we consider for a moment the consumption 
of coals in the metropolitan district for the year 1854, which amounted 
to 3,400,000 tons. The quantity of wood necessary to produce charcoal 
of equal heating power, would exceed 400,000,000 cubic feet. If we 
add to the quantity required for London, the quantity required for the 
consumption of the country and for exportation, we shall find that the 
entire surface of Great Britain would be inadequate to grow timber 
sufficient to manufacture charcoal of equal heating power. Whilst this 
is undoubtedly the case, and with an ever-increasing demand for fuel, 
attention has been directed to the bogs of the United Kingdom, as offer- 
ing an exhaustless mass of organic matter, ready to be converted by 
the hand of science into fuel of first-rate quality, eminently suited for 
mést of our manufacturing and domestic purposes. 

The extent of bog land in Ireland alone exceeds 3,000,000 acres in 
surface, in many localities ascertained to be of a depth of 30 feet and 
upwards. 

It is well known that peat charcoal, when employed as fuel for 
smelting iron, and tempering edge tools, &c., has produced articles of 
surpassing excellence ; it is largely used on the Continent in smelting 
works, and for domestic purposes. , 

Peat is vegetable matter undergoing partial decomposition, and 
probably its formation commenced at a very remote period of the 
world’s history. It is found in natural basins, formed by the inequal- 
ities of the earth’s surface, wherein the water is dammed up and pre- 
vented from flowing into adjacent streams and rivers. In these lakes, 
vegetable matter has accumulated and is undergoing various changes, 
and final decomposition. In the earlier deposits it is characterized by 
a nearly homogeneous structure; but the later and more superficial 
deposits present a less decomposed, and compacted character, and has 
the general appearance of an entangled or felted structure, composed 
of partially decomposed moss and grass, and not unfrequently of shrubs 
and trees; the moss and grass have the appearance of gradual and 
successive decomposition at the roots, whilst they continue a vigorous 
vegetation at the surface. 

The entire mass, both of the more compact and the less solid peat, is 
composed chiefly of ligneous matter, and may be considered as anala- 
gous to woody fibre ; its quality, however, is frequently affected by the 
special circumstances of locality. The best samples we have met with 
have contained, when dried, about 70 to 75 per cent. of carbon, but 
other samples were contaminated with earthy matters to the extent of 
6 to 10 per cent., and,we have found some samples of peat charcoal 
yielding 94 per cent. of fuel. 

The attention of the scientific world is now fully awakened to the 
importance of rendering this vast source of wealth available; not that 
the coal fields of Great Britain are likely soon to be exhausted, notwith- 
standing the millions upon millions of tons raised annually, but as a 
matter of economy in the race of the arts, manufactures, and civiliza- 
tion, it is of first importance to get the greatest possible amount of 
good at the lowest possible cost. What, then, is the present state of 
the fuel market? The demand for coke and coals for locomotives, for 
marine engines, for exportation and other purposes, is so enormous, 
that the price has been raised to such an extent as to threaten the 
destruction of extensive industrial operations carried on on the Tyne 
and in other coal districts. Immense quantities of coke are being 
sent to the extremities of Great Britian and Ireland, for working the 
locomotives of the railways, whilst many of the lines traverse vast 
tracts of bog, capable of being made into fuel, equal in value to coke, 
and, in such localities, at a third of its cost. 

There is another remarkable feature which may be noticed. Iron- 
stone is at this moment being raised in the immediate vicinity of depo- 
sits of peat, but in the absence of any economical carbonising process, 
to render it fit for smelting iron, the ore has to be sent to smelting 
works, at a considerable charge for carriage. It is a remarkable fact 
that iron-stone is found constantly occurring in the vicinity of deposits 


of peat, and when once this treasure is brought fairly to bear, we may 
anticipate the production of iron of the finest quality. 

It may be truly affirmed of Ireland that she contains within her 
borders all the raw material, except cheapness, to make her a worthy 
competitor of Great Britain as a manufacturing country; and if once 
a cheap and practical method be devised of rendering the peat into 
good charcoal, I can see no end to the prosperity of that country,— 
abounding, asit does, in rich deposits of iron, copper, lead, and sulphur 
ores in unlimited quantities, together with rock salt, clay, limestone, 
slates and granite, having also fine lakes and rivers, the rade materials 
that form the foundation of a nation’s greatness as a manufacturing 
people. In addition to the mineral deposits, Ireland possesses in her 
hardy sons the bone and muscle and the energy necessary to raise her 
to the first rank as a manufacturing nation; and I do not despair of 
seeing the peat-bog in course of transformation into charcoal, and her ~ 
idle population become industrious and prosperous manufacturers. I 
venture to predict, that when the manufacturing capabilities of that 
country, so rich in native, and at present unappreciated materials, 
become fully known, capital will flow readily to her aid. But as long 
as Irish manufacturers have to draw their chief supplies of coal and 
coke from England and Scotland, her manufactures must languish, 
and so long will her vast mineral treasures remain undeveloped, and 
her population be without profitable employment. 

The question may arise,—Why is the iron produced by vegetable 
charcoal of better quality than that by mineral coke? The answer is 
obvious: iron has an intense affinity for sulphur, and mineral coal 
contains iron pyrites, a portion of the sulphur of which remains with 
and injures the texture of the metal smelted by its agency, and renders 
it unfit for the manufacture of steel, as it is impossible, except at an 
enormous cost, when once the sulphur has combined with the iron, to 
make a perfect separation. 

Vegetable charcoal also contains some sulphur, but in all cases in a 
neutral form, combined with potash, soda, or other alkaline re-agents, 
in this condition it readily combines with the earthy matters of the 
ore, and forms an ingredient of the slag The peat charcoal we propose 
to manufacture also contains sulphur, chiefly in the neutral state, as 
alkaline salts, but a small portion also remains as free acid. In smelt- 
ing operations the alkaline sulphates combine with the earthy matters 
of the ore, forming slag, and the free sulphuric acid is decomposed.— 
One atom of the oxygen of the acid combines with an atom of carbon, 
forming carbonic oxide, and liberating the remaining oxygen and the 
sulphur as sulphurous acid ; thus all the sulphur of the free sulphuric 
acid is evolved into the atmosphere. 

In pit coal the sulphur exists in varying quantities, from one to 
fifteen per cent. When it exists in larger quantity than two or three 
per cent. it renders the coal unfit for many manufacturing purposes. 


There is another quality of fuel of great importance, its heating 
power. The following table is an extract from Dr. Ure’s work, and 
may be regarded as the mean results of numerous experiments made 
by that gentleman. It gives the quantity of water raised from the 
freezing to the boiling point, and the quantity of water of the tempera- 
ture of 212°, evaporated by the combustion of one pound of fuel in 
each case :— 

Pounds of water 


raiged from 32 to We Sborated. 
Tbs. 
Perfectly dry wood - - - 85 se 6-36 
Wood in its ordinary state 26 qasaes 4°72 
Do. charcoal - - - + 78 access 13-27 
a ili ee 10-90 
oe cy ele 6.0m we eo Toe 11°81 
PRL jeden he te. me A on hee 5-45 
Peat charcoal- - - - - 64 «eee 11-63 


It will be séen from the above table that wood charcoal stands first 
in heating power, coke second, and peat charcoal within 1-3 per cent. 
equal to coke. 

Charcoal has also the peculiar faculty of absorbing watery vapour 
and gases to an extraordinary extent. Professor Liebig states the 
result of experiments conducted by Saussure, that one volume of char- 
coal in 24 to 36 hours absorbed 90 volumes of ammoniacal gas, 65 
sulphurous acid, and 55 of sulpburetted hydrogen. It also absorbs 
nitrogen and many other gases. This property of charcoal has of late 
been turned to practical account, as it has been used as a disinfecter, 
and deodoriser, some interesting particulars of which will be found in 
a paper read to this Society by Dr. Stenhouse, in the early part of last 
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year.* Since that period experiments have been made by Mr. Barford, 
at Bartholomew’s Hospital. ‘he particulars were published in the 
Lancet a few weeks since. The writer, after describing the substances 
possessing the property of deodorising and disinfecting, and the chemi- 
cal action on which they respectively depend, and also pointing out 
their several defects, adds, that they are all open to serious objections ; 
but the one which practically will be found the most effectual, I believe, 
has received the least patronage. This is charcoal, a body whose dis- 
infecting powers have long been known, but its mode of application has 
been quite neglected. A most perfect trial has been made in the dis- 
secting rooms of St. Bartholomew’s Hospital, which must abound in 
noxious gases and putrescent odours. On thoroughly heating the 
charcoal and placing it in shallow vessels about the rooms, it acted so 
promptly, that in ten minutes not the least diffused smell could be 
detected. So quick and effectual was its action, that arrangements 
have been made for its constant use. As a purifier of hospital wards, 
both civil and military, it might be applied with great advantage, 
saving patients from the unpleasant smells and effluvia from gangrenous 
wounds; thus the patient himself and those in adjacent beds, would 
not be subjected to the influence of putrescent odours. All these the 
charcoal would eflectually absorb. Charcoal is more efficacious than 
any other disinfectant when applied in the manner described, absorbing 
gases of every kind. It does not require the presence of any other 
substance to assist its action, but without stint or scruple collects 
noxious vapours from every source, not disguising, but condensing and 
oxydising the most offensive gases and poisonous effluvia, converting 
them into simple, inert, stable compounds. It is easy of application, 
and is economical, comes within the reach of the poorest, and can be 
safely placed in the hands of the most ignorant, thus combining advan- 
tages not possessed by any other disinfectant. 

Mr. Barford also described a process for purifying the charcoal, so 
as to renew its powers, but this need not be practised, for the charcoal 
after being used in the hospitals, is more valuable as a manure, by 
reason of the gases it has absorbed ; thus its use need not entail any 
expense on such establishments. This brings us to the consideration 
of charcoal as a manure, for which purpose it is likely to become an 
important agent, especially from the circumstance of its possessing 
such intense affinity for nitrogenous gases and aqueous vapour. 


Professor Liebig states that peat and spent bark are most difficult 
forms of organic matter to deal with as manure; that peaty matter 
remains for years exposed to the influence of air and water without 
undergoing change, and in this state yields little or no nutriment to 
plants. Recent experience has, however, shown that when organic 
matters, such as peat and spent tan, are converted into charcoal, they 
become exceedingly valuable as vehicles for the transmission of water, 
nitrogenous compounds, carbonic acid, &c., to the plants, first separ- 
ating these matters from the atmosphere, and again yielding them up 
when required. 

The mode of applying charcoal as manure is simple; it should be 
ground to a coarse powder, and then strewn over farm yards, manure 
heaps, stables, cow-houses, pig-styes, cess-pools, or placed in manure 
tanks, urinals, &c. 

It is suitable for being applied, also, without mixture by the drill or 
broad cast, in the proportion of 4 to 7 cwt. per acre, to all green and 
corn crops, and will be found a valuable addition to most soils, espe- 
cially those which are composed of clay. 

Perhaps I may be permitted to make a short digression, for the pur- 
pose of introducing to your notice another preparation of peat; this is 
peat manure produced by steeping the peat fresh from the bog in a 
solution of caustic alkali; it is then dried and ground. 

Contrary to the general opinion of writers on agricultural chemistry, 
that the atmosphere and water are the sources from whence vegetables 
derive their carbon, I entertain the opinion, that they would at all 
times take up a large proportion of their carbon by the roots, whenever 
it is presented in soluble compounds, such as organic matters dissolved 
by means of alkalies, in which condition it has been found, by actual 
experiment, that growing plants do take up and assimilate the carbon 
of such compounds, when they are applied in a suitable form. 

In the substance I have now the honour of submitting to your notice, 
a very large portion of the inert peaty matter, described by Liebig, as 
being so difficult of treatment and slow of change, is rendered soluble 
by the process I have described; not only so, but the remaining organic 
matters are in a condition to undergo rapid change. We have in this 
powder from 50 to 60 per cent. of organic matter combined with salts 
of soda, and nitrog compounds soluble in water, this, surely, can- 
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not fail to become a most important addition to our list of artificial 
manures. Sea-weed treated in the same manner yields still more 
remarkable results. 

Trusting to be excused for this digression, I will return to the sub- 
ject of charcoal. Some of the sawdust charcoal, of which a sample is 
on the table, has been manufactured into gunpowder of a very fine 
quality, but strange to say, there is little probability of its being gene- 
rally used by powder manufacturers. With one honourable exception, 
all those whose attention I have called to this article, have declined to 
use it, or to adopt sawdust as a material for the manufacture of char- 
coal. One firm informed me that they never introduce any novelty 
until it has been fully approved by the Government; another used only 
elder; others restrict themselves to oak, willow,:or dog wood, for the 
manufacture of charcoal, each firm enjoying the opinion that no other 
wood is fit for making powder of superior quality but the special kind 
they individually use; and then, why should they make any alteration 
for their fathers and grandfathers did the same before them. This 
will serve to show the difficulty that sometimes exists in introducing 
novelties, and getting them adopted by established manufacturers. 

In conclusion, I trust I have furnished you with some points for 
discussion, which I consider the principal object of this paper. 

Should it be my lot, in the ordering of an All-wise Providence, to be 
made the humble instrument of developing the resources of our bogs, 
and other unapplied and unappreciated products, to assist in raising 
the people of Ireland to a just appreciation of the vast mines of wealth 
that abound in their favoured land, it will be a source of satisfaction 
to me to the latest period of my life, independent of any pecuniary 
advantage I may derive. 











CANADIAN INSTITUTE-—SESSION 1854-55. 





Eleventh Ordinary Mecting==March 3rd, 1855. 
The name of the following candidate for membership was read :— 


J. W. Dunbar Moodie ..........seesseesseeeeseenees County of Hastings. 
The following gentlemen were elected members :— 

D. Le. Macpherson ...occoceescectes cocgcescccenconees Toronto. 

Patrick Macgregor....... on seseees Seececeee sesoeesee “ 

AlOTOMEEe GEEME ...000 cocccccccccecccsses coccasecesce 0s 

Alexander Logic..........seserseecsssssceseeeeeeseee Hamilton. 

James Dunbar Pringle...... eonecece soe ces. seneongee es 


Thos. S. Hunt......... 00. .seeeee seeseeee Montreal. 

The following donations were announced from the Hon. J. M. Brod- 
head, Washington :— 

1, Foster and Whitney’s Report on the Geology of the Lake Superior 
Land District. Part II. The Iron District, with Maps. 

2. Constitution of the United States of America, with other Political 
Documents and Statistical Information, completed by W. Hickey. 

8. Patent Office Report for the year 1852. PartII. Agriculture. 
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4. Patent Office Report for the year 18538. Part II. Agriculture. 

5. Patent Office Report for the year 1849-50. Agriculture. 

6. Patent Office Report for the year 1849-50. Mechanical. 

The thanks of the Institute were ordered to be conveyed to Mr. 
Brodhead. 

A Paper was read by the Rev. Professor Hincks “‘ On the Classifi- 
cation of Birds.” 


Twelfth Ordinary Meeting==March 10th, 1855. 
The names of the — candidates for membership were read :— 
Augustus Nanton .. iekehes . Toronto. 
William Couper... - i 
The following ites was » aiscted wamahar : _ 
J. W. Dunbar Moodie... . County of Hastings. 
The following donation was aennnnel : 
‘«The Origin and Progress of the Mechanical Inventions of James 
Watt,” by James P. Muirhead, M.A., 3 vols. Presented by George 
Wilson, jun., New York. 

A communication on the subject of ‘‘ Spurious Mexican Coins,” was 
made by Professor Croft. 

A paper ‘On the Indian Tribes of Canada,” 
dell, M.A., was read. 

A communication from Major Lachlan, Montreal, ‘‘On the Union 
of Lakes Erie and St. Clair,” was read by the Secretary. 


by the Rev. W. Bleas- 





Thirteenth Ordinary Meeting==March 17th, 1855« 
The following > egg were elected members :— 
Augustus Nanton... mane . Toronto. 
William Couper... aa * + 
A Paper “On elie pa Bridges,” by 7 C. Clarke, C.E., was 
read by Sandford Fleming, £.E. 
Professor Croft made some observations on a specimen of Bitumen 
from the Western District. 
Professor Chapman described a convenient method of tabulating the 
organic remains found in different strata. 





Fourteenth Ordinary Meeting==March 24th, 1855. 
The names of the following candidates for membership were read :— 


John Macpherson Hamilton...................... Toronto. 
DO I i Rill ons wctntbcnaens ohesgnetbues s 
Theodore Bown ....0.ssecccccocsssesece sone «- Hamilton. 
BR. James Jobensto oes... scsseececececces ise ses ces cee Thorold. 
William H. Lambe......... epee - Montreal. 
Frederick W. Torrance .....0000000000- 000000000000 $6 
Hon. John Young... Satire “ 


The Vice-President emaoeneed | the restipt ‘of several numbers of the 
** Boston Journal of Natural History,” laid onthe table by Mr. Ure. 

It was resolved ‘that the Canadian Institute, in returning their thanks 
to the Natural History Society of Boston, for their kindness in forward- 
ing three parts of the sixth volume of their Journal, and several sheets 
of their Transactions, desire at the same time to express their readiness 
to transmit the ‘Canadian Journal” in exchange.’ 

A Paper “On the Origin of the Basins of the Great American 
Lakes,” was read by Professor Hind. 





LITERARY AND HISTORICAL SOCIETY OF 
QUEBEC. 
LITERARY OR STATED MEETING. 


Wepnespay, 77H Fesruary, 1855, 
The following donations were announced, viz. :— 
‘‘Kugler’s Handbook of Painting,” edited by Sir E. W. Head, pre- 
sented by the Governor General. 


BRIEF HISTORY OF THE CATAWBA GRAPE. 


[1855. 


“ Abstract of Meteorological Observations made at the Magnetic Ob- 
servatory at Toronto, from January, 1840, to June, 1853.” 

‘Geological Map of Canada,” and a ‘Table giving the five-day 
Means of the Temperature of Toronto, from twelve years’ observation,” 
presented by E. A. Meredith, Esq., LL.B. 

‘* Statement of Vessels arrived at the Port of Quebec in each year, 
from 1764 to 1854 inclusive, with their Tonnage and Number of Men,” 
presented by the Hon. Henry Black, Q.C. 

“« Proceedings of the Royal Society, Vol. 
Lieutenant Noble, R.A., F.R.A.S. 

The thanks of the Society were ordered to be given to His Excellency 
and the other gentlemen above-named, for their respective donations. 

The Hon. John A. Macdonald, Attorney General for Upper Canada, 
and F. T. Roche, Esq., were proposed as Associate Members. 

Lieut. Noble, R.A., F.R.A.S., communicated to.the Society, at the 
request of Lieut. Rankin, R.E., a Formula for ascertaining the height 
of mountains, which that gentleman states has been recently submitted 
to the scientific world in Edinburgh :— 

h=517t+ #, 
where f is the height of mountain in feet, ¢ the difference between 
temperature at which water boils at summit and base of mountain. 

The thanks of the Society were ordered to be given to Lieut Rankin, 
R.E. for his interesting communication. 

A Paper was read by Lieut. H. G. Savage, R.E., on the “ History 
of British Poetry.” 

The thanks of the Society were ordered to be given to Lieut. H. G. 
Savage, R.E., for his Paper, which was referred to the Class of Litera- 
ture. 


7, No. 8,” presented by 


MONTHLY GENERAL MEETING. 
Wepnespay, 14rn Fepruary, 1855. 

A donation was announced of ‘‘A Copy of Meteorological Observa- 
tions, made at the Magnetic Observatory at Madras, in the years 1846 
and 1850,” from the Court of Directors of the Hon. East India Company. 

The thanks of the Society were ordered to be given to the Court of 
Directors for their donation. 





The 21st of February being Ash-Wednesday, no stated meeting of 
the Society was held. 
HENRY E. STEELE, 
Recording Secretary. 





Brief History of the Catawba Grape. 


The Catawba grape, according to the Home Journal, was first dis- 
covered near Asheville, in Buncombe county, North Carolina, in the 
southwest corner of the State, near the head waters of the Catawba 
River. It was found by a Mr. Murray, about the year 1801; the 
grapes were growing wild in the woods in the greatest profusion. 
General Davy, a Senator in Congress, living at Rocky Mount, on the 
Catawba River, transplanted some of these grapes to his residence, and 
from thence took afew plants with him to Washington during the pe- 
riod of his senatorship—some time prior to 1816. From or through 
him the distinguished Major Adlum obtained some of the plants, and 
was the first person who made wine from them—about 1822. In 1823 
he sent some of the plants, with specimens of the wine, to Mr. Long- 
worth, of Cincinnati, to whom we are thus indebted for its first intro- 
duction in the West. 

There are several other varieties of native grapes from which small 
quanities of wine are made, but they are generally inferior in many 
respects to the Catawba ; from the wine of this grape, which has un- 
dergone simple fermentation, is made the celebrated ‘sparkling 
wine,” first introduced to the world at Cincinnati, in whose vicinity 
there is at the present time near fifteen hundred acres in cultivation, 
producing an average yield of three hundred gallons to the acre; dur- 
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ing the past season some have realized as high as five hundred, seven 
hundred, eight hundred, and eight hundred and fifty gallons to the 
acre. 

The success in producing wine from this grape is in some measure 
to be attributed to the greater length of the seasons and the character 
of the soil in this vicinity. It being absolutely necessary to make wine 
from this or any other grape, that it should reach the degree of ripe- 
ness or maturity which will furnish the requisite amount of sugar or 
saccharine matter to preserve the wine by its conversion into alcohol 
in the process of fermentation. Grapes may be considered ripe enough 
for eating, which would not do for wine making. 





Substitutes for Citric and Tartaric Acids, and their Salts. 


Gatty and Kopp employ lactic acid and the lactates. This acid, 
when used as a resist, is thickened with starch, and then printed by 
block or roller upon cloth, which is afterwards printed or padded with 
mordants. One gallon lactic acid at 40° Twaddle is used, instead of 
one gallon lemon-juice at 50° Twaddle. In cases where the lemon- 
juice is previously saturated with an alkali, the lactic acid is treated 
in the same manner. 

When lactic acid is used as a discharge, it is thickened as in the above 
case, and printed upon cloth saturated with mordants, which it dis- 
charges by forming soluble salts with the oxides constituting the mor- 
dants. In using lactic acid to precipitate carthamine from the alkaline 
solution of safflower, 4 Ibs. acid at about 40° Twaddle are used in place 
of 8 Ibs, tartaric acid. In dyeing Prusian blue, scarlet, crimson, &c., 
on silk or wool, tartaric acid or cream of tartar is generally used. In 
such cases, lactic acid or bilactate of soda is applied, and the manipu- 
lations are the same as when tartaric acid is used, 1} Ibs. bilactate of 
soda at 66° Twaddle serving for 1 1b. cream of tartar. When -lactic 
acid is employed for steam colours, it is substituted for tartaric acid 
in the proportions already stated, the preparations of the colours being 
the same as when tartaric acid is used. Lactic acid may be applied in 
preparing white and coloured discharges upon Turkey red and other 
colours; the cperation is managed just as if tartaric acid were used— 
only, after printing, the cloth should not be exposed to a long-con- 
tinued heat, which, owing to a slight volatilization of the lactic acid, 
would reduce its discharging properties. 

Belford’s process depends upon the formation of an artificial tartaric 
acid by mixing oxalic acid with sugar, a substance containing the exact 
proportion of hydrogen in which oxalic acid is deficient. A quantity 
of sugar or treacle is drenched with nitric acid, and with some mother- 
water in which oxalic acid has been crystallised. As soon as nitrous 
vapours cease ascending, more nitric acid is added, and the solution is 
then concentrated until a crystalline mass is obtained on cooling. This 
mass consists of slender crystalline needles, and is next washed for 
obtaining the acid. After washing the crystals, add sugar which has 
been dissolved in some of the washing liquor, the quantity of sugar 
required being proportional to the degree of acidity which it is desired 
to attain. The syrupy fluid is then concentrated at a gentle heat, and 
left to crystallise at a moderate temperature. Or, take one part of 
sugar or treacle, and add one-third acetic acid, and three parts nitric 
acid at 86° Twaddle. This yields an oxalic acid containing more 
hydrogen than the common oxalic acid (?!). The crystals obtained 
from this solution are purified by washing and re-crystallisation. The 
oxalic acid thus obtained may be converted into tartaric acid by deoxi- 
disation. This is effected by dissolving sugar in the washing liquor 
and mixing with the acid. The solutions, when concentrated at a low 
temperature and crystallised, yield so-called ‘tartaric’ acid. The 
wash liquors when concentrated may be used as mordants. 

Murdock substitutes for cream of tartar, and for the mixture of 
cream of tartar with alum, common salt with nitric acid, and sulphate 
of alumina. 100 Ibs, salt are mixed with 300 lbs. of water, and when 
dissolved, 20 lbs. nitric acid are introduced. When alum is required, 
100 Ibs. sulphate of alumina are gradually added. The water should 
be cold, and the mixture but slightly stirred. 





Canadian Marble. 

We have been favoured with some hand specimens of different vari- 
eties of marble from the quarries of Messrs. Nicholls & Co., in the 
township of Marmora. The marble is within two feet of the surface of 
the ground. The river Moira runs across the corner of the lot on which 
the quarry is situated, and offers available power for the requisite 

inery in a marble manufactory. The distance of these quarries 
from Cobourg is about 50 miles, and from Belleville nearly 80-miles. 


CANADIAN MARBLE:—ON THE SEPARATION OF SILVER FROM LEAD. 221 


From the circumstance of their proximity to the’Marmora iron works, 
it is probable that the distance from a port will not long continue to 
be a serious obstacle against the general adoption of Canadian marble 
for ornamental and useful purposes. It is not generally known that a 
Wirge supply of very good marble can be obtained from many parts of 
Canada. Notices of localities where marble may be procured are 
interspersed throughout the Reports cf the Geological Commission :-— 
Mr. Logan says that, some beds of the Chazy limestone in the neigh- 
bourhood of Montreal are known to take a moderately good polish, and 
they are cut into slabs for the purpose of chimney- and occa- 
sionally for tables, one of which, manufactured by Mr. Hammond of 
Montreal, and sent to the London Industrial Exhibition of 1851, attracted 
attention, and was readily sold. The colour of these slabs is a dark 
grey; in some parts of the district the grey shews occasional spots of 
red, as on Madame Nolan’s farm at Ste.-Catharine, and on Isle-Bizard ; 
but in seigniory of La-Chenaye, on the Little River, about a mile from 
St.-Lin, massive beds of the formation become almost wholly red, and 
give large slabs of a very handsome aspect. The beds are ccm 

of a mass of comminuted organic remains, consisting of shells and 
corals, the latter predominating, and the prevailing species being 
Cheetites lyeoperdon. The corals are coloured ochre-red, while some of 
the shells approach rather a rose-red, and parts of the stone are mot- 
tled with a greyish-red running irregularly over the surface. A large 
supply of this marble might easily be procured. 





On THE SEPARATION oF SitveR From Leap.—At a meeting of the 
Royal Cornwall Polytechnic Institute, Mr. J. A. Phillips, of London 
(formerly of the Museum of Ecunomic Geology), said that one of the 
most important improvements which had recently been made in the 
metallurgical art came into operation last year, and is the separation 
of silver from lead by means of zinc. After describing the old process 
of separation, and the subsequent process discovered by Mr. Pattin- 
son, of Newcastle-on-Tyne, involving several crystallisations and a 
final cupilation, he stated that still more recently a patent had been 
taken out by Mr. Parkes for a process by which he separates the sil- 
ver entirely by one operation. To do this, the alloy of silver and 
lead is melted in the usual way in a large iron pot; tothis a small 
quantity, a few pounds of zine per ton, is added, the whole mixed up 
and allowed to remain a short time. By this means the silver is 
brought to the surface in the form of alloy with the zinc, and this 
mixture is subsequently skimmed off and treated for the silver it con- 
tains. In order to do this, the zine is first partially separated by oxi- 
dation, and the residual alloys afterwards treated in the cupel. In 
connexion with the purification of metals, he might mention some of 
his own experiments in regard to tin. The tin from Peru and some 
other countries contains a large amount of tungstan, or wolfram, 
which very much depreciates its value. Till recently this tin could 
only be employed for very common purposes, such as making tin pipes 
and other things which did not require tin of good quality. But in 
analysing some of this tin he happened to discover a process by which 
the separation was very easily effected, and this process had been re- 
cently patented. It consists in taking impure tin, containing from 6 
to 10 per cent. of tungstan (worth £26 per ton less than tin of ordinary 
purity), granulating it by melting it in a reverberatory furnace, and 
allowing it to flow into a vessel containing water. This granulated 
tin is then placed ina pan with common hydrochloric acid, which 
may be obtained from the soda manufacturers at almost a nominal 
price. This being heated, hydrogen gas is evolved, and a solution of 
chloride of tin is obtained. In this operation it is ponte pid that 
the tin should be present in excess; unless it be so, a portion 
of tungstan be dissolved. Should, however, the operation be carried 
on too far, anda portion of tungstan will be dissolved, the addition ofa 
small quantity of impure tin precipitates the tungstan, and chloride 
of tin, free from tungstan, is obtained. This is tarned off into a vat, 
in which more granulated impure tin is placed, and any arsenic or 
antimony remaining is there deposited, and a pure solution of chloride 
of tin obtained. From this we have to get the chemically pure tin 
we require, and which is quite as good as the stream tin of Cornwall. 
Into this bath we put bars of metallic zinc, which precipitates the tin 
in a spongy mass, when instead of chloride of tin we get chloride of 
zinc. The tin thus produced may be fused into bars, or sold as the 
best tin. The chloride of zine must beso used as to lower the ex- 
pense of the whole process. To do this, itis precipitated by milk of 
lime, or common chalk; we then get oxide of.zine, which is largely 
used as a pigment; and to give it sufficient opaqueness for that pur- 
pose, the washed oxide of zinc is heated to redness, when it is found 
to be equal to the ordinary oxide of zinc obtained by sublimation. 
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Latitude, 48 deg. 39.4 min. North. Longitude, 79 deg. 21. min. West. Elevation above Lake Ontario, 108 feet. 
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Highest Barometer...... 30-088, at 12 p.m. on 28th ) Monthly range: temperature on the whole month has been very great (64°-4), and has 
Lowest Barometer....... 29-172, at 12 p.m. on 2nd 0-916 inches. only once been surpassed, namely, in April, 1842, in which month the 


Highest registered temperature +-39°-0, at p.m., 15th ) Monthly range: 

Lowestregistered temperature —25°-4, ata.m. on 6th 64°-4, 

Mean Maximum Thermometer............... 23°°19 ) Mean daily range: 

Mean Minimum Thermometer.............. 4°81 18°-38. 

Greatest daily range......... 34°-2, from p.m. of 5th to a.m. of 6th. 

Least daily range ............ 5°°9, from p.m. of 13th, to a.m. of 14th. 

Warmest day....... 14th. Mean temperature......4-34°°83 \ Difference, 

Coldest day......... 6th. Mean temperature...... —14°°38 f 49°-21. 

Greatest intensity of Solar Radiation, +-60°-5 on p.m. of 15th ) Range, 

Lowest point of Terrestrial Radiation, —31°-0 on a.m.of 6th f 91°-5. 

Aurora observed on 4 night: viz. 9th, 11th, 20th, and 21st. 

Possible to see Aurora on 12 nights. Impossible on 16 nights. 

Raining on 2 days. Raining 20-5 hours; depth, 1-770 inches. 

Snowing on 14 days. Snowing 98-0 hours; depth 21-8 inches. 

Mean of Cloudiness, 0-71. 

Sum of the Atmospheric Current, in miles, resolved into the four Cardinal 
directions. 

North—2713-64 West—2786-04 South.—463-75 

Mean direction of the Wind, N 37° W. 

Mean velocity of the Wind, 8-17 miles per hour. 

Maximum velocity, 25-0 miles perhour, from 3.30 to 4.30 p.m. on Ist. 

Most windy day, the 3d; mean velocity, 13-97 miles per hour. 

Least windy day, the 21st; mean velocity, 1:95 ‘ ss 

Most windy hour, 9 p.m. Mean velocity, 10-45 miles per hour. 

Least windy hour, 4.a.m. Mean velocity, 5-92 miles per hour. 

Mean diurnal variation, 4-53 miles. 

The mean temperature of this month has been 7°-7 below the ave- 
rage, being the coldest month during the 16 years, with the single ex- 
ception of February, 1843. . The minimum temperature, —25°-4, is the 
lowest on record ; the nearest approach to it being —18°°4, which oc- 
curred on January 16th, 1840. 

The first ten days of the month were remarkable for a continuance 
of extreme cold, the fifth and sixth days (—7°-6 and —14°4) being the 
coldest yet recorded, the next coldest day of the whole series being Jan 
10th, 1848, the mean temperature of which was —5°-3. The range of 


East—937-49. 


extreme range (69°7) was caused by an unusually high temperature 
for the season (89°-8), supposed to be occasioned by a fire in the west- 
ern woods. The barometer has been remarkably steady during the 
month, and high winds have been prevalent, though without attaining 
extreme violence. The velocity of the wind for the whole month is 
not only the greatest for any February yet recorded, but absolutely the 
highest for the eight years, with the single exception of December, 1854. 

23d, at 7 a.m.—Segment of halo round the sun, and very bright 
Parhelion on the south side of the halo. 





Comparative Table for February. 











| Wemperature. |_Kain. | 












































Snow. 
| Dif. in. | Max. | > _— 
bh | Mean. rod obs’vd lobs’va eaeapey if s. | Inch.| D’s.| Inch. Velocity. 

vad 28-0|-4-4-9|— 8-3] 49-1| 57-4) 8 |1-475| 6 he. 

1841 | 22-4|—0-7|— 0-8) 48-4 43-7) 1 /0-000| 9| ... | 0-61 |tD. 
1842 | 26-9|+-8-8/4- 2-5) 48-7) 46-2) 8 |8-625 9] ... | 1-08 If, 
1843 | 14-5|—8-6|—10-2| 87.5) 47-7| 1 |0-475)21 | 14-4! 1-05 [t. 
1844 | 26-0/+4-2-9|— 0-4) 47-1) 47-5| 4 10-480, 7 | 10-0] 0-48 |th. 
1845 | 26-0|+2-9|— 8-9] 46-6 50°5| 5 |Impf.| 9 | 19-0) 0-99 |tb. 
1846 | 20-4|—2-7|—16-2| 41-4) 57-6 0 |0-000/18 | 46-1] 0-65 |tb. 
1847 | 21-5|\—1-6\— 1-0) 42-2| 43-2) 2 |0-550| 13 | 27-8] 0-69 It. 
1848 | 26-6|-4-3-5|— @-6| 46-9) 47-5! 4 |0-775| 8 | 10-8| 5-69 |Miles 
1849 | 19-5|—3-6|— 9-2) 41-1) 50-3) 2 10.240) 13 | 19-2) 6-58 |Miles 
1850 | 26-0|-4+-2-9|4- 1-3) 49-2) 47-9, 7 |1-285) 9 | 28-1) 7-61 |Miles 
1851 | 27-6)4+-4-5|+ 1-3) 50-2) 48-9 7 |2-600) 4 2-4] 6-94 |Miles. 
1852 | 23-4/+-0-3|— 8-2} 41-2) 44-4 8 |0-650) 11 | 18-0) 6-42 |Miles 
1853 | 24-1)+-1-0|\— 0-6) 48-4) 44-0 4 |1-030/ 15 | 12-6) 7-29 |Miles. 
1854 | 21-1|—2-0|\— 5-7| 42-7| 48-4 5 |1-460| 15 | 18-0; 6-91 |Miles. 
4 15°4|—7-7/—25-0 ter “ 2 |1-770| 14 | 21-8) 8-17 |Miles. 
— —_— 0-78 |thbs. 
M’n. 238.09 —4-97/44-25 49-22 8-911-088'11.0| 18-8! 6-95 |Miles. 
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Some Notes of a Visit to ths Works of the Grand Trunk 
Railway, west of Toronto, February, 1855. 





By Frep. CuMBERLAND, Esq., Chief Engineer of the Ontario, Simcoe, 
and Huron Railway. 


(Read before the Canadian Institute, March 31st.) 

Having been favoured some short time since with an invita- 
tion to join a party of gentlemen on a private inspection of the 
works in course of execution on the Grand Trunk Railway of 
Canada, west of Toronto, I availed myself of an opportunity I 
had long desired, and having seen much that interested, and I 
confess, surprised me, I thought some descriptive notes of the 
more interesting points upon the line might be acceptable to 
the Institute ; andaccordingly I propose (without entering upon 
any close or technical criticism), to offer to your notice this 
evening the memoranda I have preserved in connection with 
the principal objects which attracted my attention. Works of 
this nature seem amongst us to be objects of general interest 
only at the time of their initiation, or when, being completed, 
we discover that they are of some importance to us; or, if it 
be otherwise, the interest which they attract is too frequently 
founded on a restless spirit of suspicion—a wilful faculty too 
prevalent amongst some of us for adopting a system of depre- 
ciation, instead of (what my experience teaches me would be 
the wiser one), of encouragement and support. 

When I started on my visit, therefore, [ had not been pre- 
pared by rumour to find very much to gratify or surprise me, 
and as | think it part of the business of this Institute to trace 
out and follow, as far as the opportunities of its members will 
admit, the progress and the manner of the public works con- 
structing about us, it may not bealtogether unprofitable perhaps 
if I acquaint you with what is doing on this line. 

Most of us ure acquainted with the system of construction 
adopted by the Province as the standard of the Grand Trunk 
Railway—that it is one of more substantial character than had 
previously obtained either in the United States or Canada, 
founded indeed on the British system, so far qualified and 
lowered, however, as was necessary to economy, yet consistent 
with stability and permanence. ‘The first illustration of this 
standard of uny moment is to be found in the Humber Viaduct, 
83 miles from Toronto, over the river and valley of that name. 
At the point of crossing, this valley (extremely picturesque in 
character), is 1500 feet wide between bold and precipitous 
banks, giving an elevation of 68/0 to grade line above the 
stream. The viaduct consists of 8 piers and 2 abutments, 
giving nine spans of 60 feet each, and a total length of strue- 
ture of 560 feet, the remainder of the crossing being effected 
by embankments containing some 80,000 yards of material. 
The piers are of white brick on stone foundations, and will be 
spanned by wrought iron girders, the weight of metal in which 
will be somewhere about 159 tons. The construction of these 
girders being identical throughout the line (except for larger 
spans than those now mentioned) it may be well here to explain 
briefly that the guage being 5’ 6” the girders are placed 
7’ 6” from centre to centre, the top and bottom flanges being 
20’ wide and the main web 4/2” in height,so that the clear width 
between the girders is identical with the guage of the road. 
Across, projecting over, and attached to these are heavy timber 
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beams—upon which are laid the track strings—the whole width 
of the floor being 16.0 feet, the track occupying the centre 
and having a pathway on each side of it protected by handrails. 
It would be difficult to imagine a more simple or satisfactory 
system of construction than this, and on contemplating it one 
cannot help reverting with some regret to those not very 
distant times, (only immediately previous indeed to Stephen- 
son and Fairbairn’s enquiries in relation to the Menai Bridge), 
when the crossing «f such a valley as the Humber would 
have been effected by a structure involving much more in- 
tricacy of design, vastly more material, and far heavier expense. 
There is one consideration, however, which may qualify our 
lamentations on past labours lost, and it is this, that although 
economically these structures are far more satisfactory than 
those in which engineers but recently indulged, they are 
undoubtedly less pleasing to the eye and altogether injurious 
as in connection with the picturesque, for their outline con- 
sists of two-hard horizontal lines, without relief, break or 
beauty of any description, a form indeed which how grand 
soever the structures in themselves, will, I suspect, mar every 
landscape and parallyze the hand of the most soulless artist. 

We next came to the Mimico Valley Viaduct, 12 miles from 
Toronto, consisting of one centre span of 60 and two side of 
30 feet each, giving a full length of structure of 162 feet, 28 
feet high above water line, and together, with an embankment 
of some 30,000 yards, constituting a crossing of 600 feet in 
length. 

The next work of importance is that in the valley of the 
Etobicoke at Brampton, 20 miles from Toronto, which is 1500 
feet wide, having two girder bridges of 60 feet span each. 

At 27 miles from Toronto we come to the most important 
structure of the line, forming the crossing of the valley of the 
River Credit, 2000 feet in width between banks. It consists 
of 8 spans of 96 feet each, giving a full length of structure of 
931 feet, the remainder of the crossing being by embankment 
containing about 150,000 yards of material, about half of 
which is from a cut on the west side in indurated clay similar 
to the specimen which I present. 

The piers and abutments of this structure are constructed 
entirely of a very beautiful quality of sandstone of fine close 
and hard grit, and of a very agreeable warm colour. This 
stone is brought by tramroad from the Georgetown quarries, 4 
miles distant, and as it has attracted much attention recently 
as a material available for Toronto works I have secured a 
specimen for your inspection. Of this the piers and abutments 
are constructed in courses rising from 2/6’’ to 18” in height, 
with self face, }’” beds and joints and bold 3” drove arrises at 
the external angles, with two bold plinth courses and tooled 
capping for girders. 

‘These masses of masonry, of a description unsurpassed by 
anything I had previously seen in Canada, rise to a height of 
115 feet above the water line, and this in connection with the 
great length (nearly 1000 feet) results in an effect which is 
grand in the extreme, although of course the appearance is 
marred as yet by the incompleteness of the structure, the pre- 
sence of temporary trustle work and the want of unity which 
the absence of the girders begets. On enquiry I find that the 
masonry, when complete, will consist of 13,000 cubic yards, 
and the weight of the wrought iron girders 405 tons Much as 
one is gratified on a first view of the Humber viaduct, on seeing 
that at the Credit one is tempted to regret the necessity existing 
there for the use of brick; for the Georgetown stone, built in 
the bold style adopted at the Credit, gives such complete 
assurance to the mind of permanent stability, and such satis- 
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faction to the eye by the play of colour on its face that it tends 
to dissatisfy one with a material in itself unimpeachalle but 
relatively inferior. The girders to be used at the viaduct being 
of 96 feet span are of different construction to those we have 
already described. Instead of the two single web girders as at 
the Humber, here we have single tubular girders, 7’0” high 
and 7’0” wide, with the track on the top of it and projecting 
sidepaths as before, giving a full width of floor of 16’0”, each 
girder weighing somewhere about 50 tons. 

In the same style of masonry and of material from the same 
quarries we came, at about a mile further westward, to a 25 
f»ot arched culy ert, with a vertical height of 6’0” to springing, 
and containing, I was told, about 3,000 cubic yards, with an 
embankment over of about 194,000 yards, crossing a valley 
1,500 feet wide. I observed here an excellent expedient for 
securing a double use to these culverts, for after allowing suf- 
ficient ‘height for the passage of the stream, by making a set 
off on the face of each side wall a bearing is obtained, joisting 
laid and planked, and a roadway thus provided above the 
waterway. We subsequently visited a 15 foot arched culvert 
of similar character 14 miles further westward, coming, at 
about 31 miles from Toronto, to what is called “the Lindsey 
cut,” a work which has given much trouble in consequence of 
the character of the material—hard cemented gravel—through 
which it is made. Of this I have secured a specimen, and 
although probably most of us have encountered material some- 
what approaching it in difficulty of working, few of us have 
been tried by a cut in it such as this, 50 feet in depth and 
containing 173,000 yards. 

In succession to this cut and immediately beyond it we 
entered another 60 feet in depth, containing, we were told, 
about 25,000 yards, in limestone rock of excellent hydraulic 
quality, the cement from which, setting somewhat slowly but 
with great tenacity and hardness, has been generally used 
throughout the works. 

Immediately beyond this again, after passing over the em- 
bankment filled from these cuts, we came to another (called 
Scots) which, containing upwards of 192,000 yards, it was 
a relief to find, of pure sand, although as it approached to 
quick, it seemed to give some indication of trouble 

Passing a 15 foot arched culvert similar to those already 
described, at 364 miles, we reached the summit between Toronto 
and Guelph, which is 991 feet above the level of Lake Ontario. 
Here is a cut in indurated gravel from which some 36,000 
yards have been taken. 

Three miles further westward is another 25 feet arched 
culvert, built in limestone of highly fossillated character. The 
style of this masonry was even heavier than that of those pre- 
viously visited, but like those, it was finished with bold self- 
faces and drave arrises, the arch stones being, if I remember 
rightly, tooled. I name this because I think this style of 
masonry highly applicable to works of this nature, and far 
superior (by reason of the play about the face, relieved as it is 
by the wide arrises which define the strict outline of all angles) 
far superior to any higher finish or tooled faces which in my 
judgment impart tameness when adopted in massive structures. 

At 40 miles from Toronto we come to the Eramosa Valley 
Viaduct over the river of that name and near the Village of 
Rockwood. The full width of this structure is 570 feet, com- 
prising 8 spans of 60 feet each, the full width of valley being 
1200 feet, crossed at an elevation of 45 feet above water line. 
The stone used in this structure is obtained in the immediate 
vicinity ; the whole district around it, on the east side of the 
river, presenting a bare broken face of highly fossillated lime- 
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stone rock, abounding, we were told, in caverns of large capa- 
city and interesting character, well worthy of the visit, which 
want of time obliged us to decline. At Kramosa the style of 
masonry consists with that of the other structures, but the 
colour of the stone, which varies from grey to purple, and 
passes in parts into a lighter ochreous tint gives it a distinctive 
and peculiar aspect as compared with the other viaducts, and 
one which, although preferred by some of my companions, I 
did not admire so much as the warm and even face of the 
Georgetown material. 

The quantity of stone laid in the Eramosa structure, (the 
masonry of which is fully completed), was 5000 yards, the 
embankment connected with it containing 80,000, and the 
weight of metal in the girders being about 125 tons. 

Passing ov to Guelph, (where the road seems to me to have 
been located somewhat strangely, although doubtless with good 
reason, right through the heart of the town), we find the most 
peculiar structur2 on the whole line, and one indeed for which 
few, if any, precedents can be found. This peculiarity is due 
to the crossing of the Speed River at right angles on and over 
the line of a street which is approached at each end and on 
each side of the river by other streets, also at right angles. In 
crossing the river therefore at this point it was necessary to 
preserve the common road on the same site as that to be occu- 
pied by the railway and to connect that roadway at each end 
with the streets abutting upon it. This has been affected by 
the viaduct in question, which is 580 feet in length, comprising 
six spans of 60 and one centre span over the river of 80 feet. 
But instéad of solid piers of the usual width, there are two 
rows of piers, leaving a transverse opening of 20 feet wide 
between them, spanned by short transverse wrought iron beams 
to receive the longitudinal girders or tubes in the direction of 
the rail and roadway, so that throughout the length of some 
600 feet the railway will be above the road for which a head- 
way of about 20 feet will be left clear of the transverse beams 
before mentioned; in fact, except that this work is on terra 


Jirma it illustrates the same conditions of use as the new Sus- 


pension Bridge at Niagara, with the carriage way immediately 
beneath the railroad. That any local necessity exists for re- 
taining the road in its old position or for forcing the location 
of the railway to its site is not very apparent, but Municipali- 
ties are not always as considerate as they should be, and seem 
sometimes disposed to test their strength by the pressure of 
some unreasonable prejudice. 

At 533 miles from Toronto, and 6 miles beyond Guelph, we 
visited what is called the “ Jack hill cut,” in indurated clay 
and hard pan, of a depth of 40 feet and contents df 161,000 
yards. So close and compact is this material that the sides of 
the gully stand for the full 40 feet at a perfectly fair and ver- 
tical face ; and I traced on part of it which had been excavated 
from nearly 2 years since, the marks of the pick as sharp and 
clean as though they had been recently made rather than stood 
exposure through two winters. 

In connection with these deep cuts, I availed myself of the 
opportunity for noticing the effects of the then recent heavy 
fall of snow in relation to the probable obstruction of traffic. 
The general depth of snow over the surface of the country 
was from two to three feet, and it drifted very considerably in 
places, sufficient to illustrate fully the circumstances of our 
average winters. I found almost universally that cuts from 5 
to 15 feet were comparatively choked by drift, and that as the 
depth above 20 or 25 feet increased, the deposit was diminished. 
In the cut at Jack’s hill, 40 feet in depth, although the snow 
was two feet deep at the summit of the sides, there was cer- 











we we we bt Me, Taal 


ll 


a i 





1855.] 


tainly not more than from 2 to 4 inches in the bottom. This 
result has been attributed to active passage of the wind through 
the cut, although of course much must depend upon its direc- 
tion as in relation to the bearing of the cut. 

At 574 miles from Torouto we came to the Grand River 
Viaduct, consisting of three land spans of 60 feet each, and 
two over the river of 96 feet each. The full width of the 
valley is 2500 feet, of which the structure occupies 440 feet, 
the remainder consisting of an embankment containing 130,000 
cubic yards, the grade line being at an elevation of 47 feet 


above the water. The piers and abutments are constructed of 


a grey limestone (from quarries in the township of Puslinch, 
12 miles south-eastward from the works), and built of the same 
class as I have before described, the quantity of stone laid 
being 4000 cubic yards, and the weight of metal in girders 
some 200 tons. 

This was the last structure of importance which we visited. 
Passing through Petersburgh, however, we gained a point 
about 86 miles from Toronto, which is the summit of the whole 
road, and 1003 feet above the level of Lake Ontario and 664 
feet above Lake Huron. ‘These levels give a difference in 
altitude above the sea of 339 feet between Lakes Ontario and 
Huron, and this difference consists, within one foot, of that 
ascertained by the surveys of the Northern Railroad Company 
extended from Toronto to the Georgian Bay. 

It does not, however, agree with Bayfield’s observations as 
published in Scobie’s maps,—where the difference is shewn to 
be 361 feet. The railway profiles, checked as they have been 
by each other, wiil probably be accepted as the more reliable, 
especially when we remember that Bayfield traced his levels 
through the St. Clair River, where we may conclude he made 
his error in exaggerating the fall. 

Immediately to the southward of the summit, in the Town- 
ship of Wilmot, and two miles west of Petersburgh, is a mound 
known as Rarl’s Hill, said to be the highest point in Western 
Canada, and ascertained by the engineer of the Guelph Rail- 
way to be 1186 feet above Lake Ontario. I have not had any 
opportunity since my visit to that point of ascertaining the 
height of the Blue Mountains of Collingwood, but I am 
strongly disposed to believe that their altitude is considerably 
in excess of that of Earl's Hill as reported. 

Such is a brief sketch, descriptive of the principal structures 
and works of the Toronto and St. Mary’s Railway. I have 
not attempted to do more than give an idea of their character, 
which is so simple as almost to make their description monoto- 
nous. 

One system and principle of construction being adopted 
throughout, the only special exception being the Speed Viaduct 
at Guelph, little remained to be told, after one had been des- 
eribed, beyond the extent, capacity and materials of each. 
Together they form as perfect a group of railway structures as 
Iever desire to see, for whilst their simplicity satisfies the 
feeling of the most prudent economy, their materials are so 
exceptionable, the character of the workmanship so excellent, 
and the taste of their finish so fitting, that one is satisfied with 
them as works of the most substantial permanence. For my 
part, I confess to having been most agreeably surprised when 
I found works of such a class constructed in connection with 
a Canadian enterprise; and whilst the immediate object of this 
paper will have Gives served by directing the attention of the 
Institute to them, I shall be better pleased if it induces my 
engineering brethren to journey over the ground which I have 
travelled with so much satisfaction and not a little profit. 
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Additional Note on the Object of the Salt Condition of 
the Sea. 





By Prof. Caarman, University College, Toronto. 
(Communicated to the Canadian Institute, April 14th, 1865.) 


Subsequent to the publication in the March number of our 
Journal, of a brief memoir on the object involved in the salt 
condition of the sea, my attention has been called by the Di- 
rector of the Observatory at Washington—the well known 
Lieutenant Maury, of the United States Navy—to a very ela- 
borate paper on the same subject, embodied in the explanatory 
portion of his admirable Wind and Current Charts.* On 
opening Lieutenant Maury’s volume, my first impression was, 
that I had been anticipated in my views. This, however, is 
not the case, as will be seen by the subjoined letter, in which I 
have attempted a critical review of the entire question. Ac- 
cording to Lieutenant Maury’s theory, the sea is salt in order 
to produce circulation ; according to mine, in order to regu- 
late evaporation. The two, nevertheless, may not be irrecon- 
cilable. ‘To a phenomenon, indeed, of so complicated a cha- 
racter, more than one object is undoubtedly attached. 


TO LIEUT. MAURY, L1.D. 
Superintendent of the National Observatory, Washington, §c. 


Dear Sir,—I beg to return you my best thanks for your 
kind present of a copy of the sixth edition of the “ Wind and 
Current Charts.” 

When I sent to the Canadian Institute my Note “On the 
Object of the Salt Condition of the Sea,” believe me, I was 
altogether unaware of your previous publications on that sub- 
ject. My paper was read and discussed some weeks before it 
appeared in the Journa/ of the Institute ; but no notice of your 
highly important work was elicited from any of our members. 
As it is, 1 shall remedy the omission, so far as it lies in my 
power to do so, by calling attention to your views in an addi- 
tional Note on the subject, to appear, if possible, in the May 
number of the Journal. 

Will you allow me, however, with all due deference to one so 
deservedly distinguished in this branch of enquiry as yourself, 
to call in question the justness of some of your inferences ? 

If I understand the matter rightly, your hypothesis is to the 
following effect, namely, that the salt condition of the sea has 
for its object the production of a system of circulation ; this 
circulation being effected, first, by the surface water becoming 
salter (and hence heavier) by evaporation, and so, sinking 
downwards, and giving place to the lighter water from below ; 
and, secondly, by the labours of coral animals, and by vital 
agencies generally, in removing the lime and other salts. 

To the correctness of the latter view, I most willingly con- 
cede; although I can scarcely look upon the cause in ques- 
tion as sufficiently intense to produce the phenomena of 
oceanic currents, according, if I mistake not, to your sugges- 
tion at page 188 of the above-mentioned work. This, how- 
ever, in the present state of our knowledge, is a mere matterof 
opinion. The merit of the enunciation belongs entirely to you ; 
for, although writer after writer has instanced the compensa- 





* Explanatory and Sailing Directions to accompany the Wind and 
Current Charts.” By M. F. Maury, LL.D., Lieut. U.S.N. 6th Ed., 
1854. The study of this interesting volume cannot be too strongly re- 
commended to all engaged in physico-geographical inquiries. At page 
177 there is a distinct chapter on the “ Saltness of the Sea.”—E. C; 
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ting power of the marine Mollusks and Radiata,* in withdraw- 
ing from the sea the various salts brought into it by rivers, no 
one appears to have hinted, even, at the further effects due to 
this action. 

But these organic agencies are mainly referrible to the ab- 
straction of the lime salts from the sea water; the object of 
the chloride of sodium—the principal saline constituent of the 
pressure of the sea—being sought to be explained by the first 
hypothesis ;} and it is here that I venture to differ from you, 
and to prefer my own explanation, as published in the March 
number of the Canadian Journal. 

The surface water of the sea would necessarily be rendered 
salter, and consequently heavier, than the underlying strata, 
were no antagonistic influences at work; but I think we have 
sufficient experimental evidence to show that the effects of eva- 
poration are counteracted by the constant additions of fresh 
water which the ocean receives at its surface, and by the com- 
paratively high temperature of this latter (the surface) in those 
regions where evaporation is the most active. Comte d’ Archiac, 
in his compendium of the Physics of the Globe (Vol. 1 of his 
Histoire des Progrés de la Géologie) has the following observ- 
ations :—“ Les recherches faites sur la composition des eaux 
recueillies en mer pendant le voyage de la corvette La Bonite, 
ont démontré que dans |’Océan Atlantique, le Golfe du Ben- 
gale, I'Océan Indien, et ]’Océan Atlantique Méridonale, la 
densité generale de |’eau prise & la surface était moindre que 
celle de l'eau prise & une certaine profundeur. Une seule ex- 
ception i cette régle a été reconnue. A une seule exception 
prés aussi, le degré de salure est plus prononcé au fond [1 sup- 
pose he means at considerable depths, not absolutely at the 
bottom] qu’ 4 la surface.”t{ This view is in accordance, I be- 


lieve, with the usually received opinion.§ From all that I have 





* And we may add that of marine vegetation also. Dr. Lyon Play- 
fair was, I believe, the first to suggest the action of Algez in abstract- 
ing carbonic acid from the water, and thus setting free the carbonate 
of lime.—E. C. 


+ ‘The vapor is taken from the surface water; the surface water 
thereby becomes more salt, and consequcntly heavier; it therefore 
sinks; and hence we have due to the salts of the sea, a vertical circu- 
lation, viz., a descent of heavier—because salter and cooler—water 
from the surface, and an ascent of water that is lighter—because it is 
not so salt—from the depths below.”—Lieut. Maury ; Wind and Cur- 
rent Charts, 6th ed. p. 182. This view has been entertained, however, 
by other observers. Thus, Sir Charles Lyell, in his ‘‘ Principles of 
Geology,” has the following remarks in reference to the Mediterranean 
—‘ After evaporation, the surface water becomes impregnated with a 
slight excess of salt, and, its specific gravity being thus increased, it 
instantly falls to the bottom, while lighter water rises to the top, &c.”’ 
But here we have to consider, how far this surface water could sink 
without yielding a portion of its extra salt to the surrounding water, 
and so rendering the whole uniform. I question altogether the proba- 
bility of a vertical descent of this kind taking place in ordinary seas, 
at ledst to any depth. Over broad areas, moreover, it would neces- 
sarily be subject to frequent and often long-continued interruptions.— 


{ “The results of the chemical examination of samples of sea-water 
collected during the voyage of the corvette La Bonite, have shown, 
that, in the Pacific Ocean, the Gulf of Bengal, the Indian Ocean, and 
the South Atlantic, the general density of water taken from the surface 
was Jess than that taken from a certain depth. Only a single excep- 
tion to this law was noticed. With little more than a single exception, 
also, the degree of saltness was greater at great depths than at the 
surface.” See also comp. rend., vol. vi., p. 616, from which the above 
is quoted.—E. C. 


% Theoretically, the surface water, owing to evaporation, should be 
slightly cooler than the stratum of water immediately below it. I 
allude, of course, to warm and temperate seas.—E. C. 


OBJECT OF THE SALT CONDITION OF THE SEA. 


(1855. 


read and thought upon the subject, it appears to me that in the 
phenomenon of the, so to say, reversed inequalities of tempera- 
ture between the surface and deep water in the intertropical 
and polar regions, we have the main cause of oceanic move- 
ments.. With all this, however, I do not mean to infer that 
the principle announced by you is to be wholly disregarded, in 
our attempts to frame a satisfactory hypothesis respecting the 
object of the saltness of the sea. In striving to uphold my own 
theory, I have done so, perhaps, in too exclusive a spirit. 

With regard to the origin of the saline components of sea- 
water, you adopt, I perceive, the views of the elder Darwin and 
others, to the effect that these components have been entirely 
despoiled from the land, by springs and rivers, and so carried 
into the deep, the action continually going on. But here, 
again, you must allow me to differ from you. My reasons for 
this dissent are the following,—First, the striking preponder- 
ance of chloride of sodium over the other salts in sea-water ; 
whereas, amongst the saline matters generally present in river- 
water,it by no means occupies a very conspicuous place. But even 
if the sea were fed by brine springs instead of rivers, my argu- 
ment would still hold good; for in nine cases certainly out of 
every ten, these brine springs would be but returning to the 
ocean, what, in former geological epochs, the ccean had ren- 
dered to the land. Fownes’s assertion, quoted in your note at 
page 179,* appears to me to be altogether untenable, or at least 
without true bearings on the point at issue. Lakes, so pecu- 
liarly conditioned as these of which he speaks, have evidently 
not been rendered salt (in the common acceptation of the term) 
by the rivers which flow into them, but have been salt from the 
beginning—as portions of ancient seas cut off from the main 
ocean by geological changes. Secondly, according to this view, 
the sea at one time must have been far less salt than at pre- 
sent, and have gradually become salter and salter—an infer- 
ence, the assumption of which is scarcely warranted on 
paleontological data. 

This objection might be met, however, by assuming that marine 
life was created, as a compensating agent, so soon as the sea 
attained to its present saltness, and not before. I place, there- 
fore, no great stress upon it. 

Finally, may we not legitimately seek to ascertain why chloride 





* «*Thecase of the sea,” says Fownes, ‘‘is what occurs in every 
lake into which rivers flow, but from which there is no outlet except 
by evaporation. Such a lake is invariably a salt lake. It is unpos- 
sible that it can be otherwise; and it is curious to observe that this 
condition disappears when an artificial outlet is produced for the wa- 
ters.” —Lieut. Maury. To this 1 reply, that, owing to the compara- 
tively small amount of chloride of sodium in ordinary river waters, a 
lake of this kind, if originally fresh, would become silted up by depo- 
sition of carbonate of lime, &c., long before it could possibly exhibit 
the composition of the ocean. Anoriginally salt lake would necessarily 
become fresh in course of time, if river waters were constantly poured 
into it, and an outlet also provided by lower levels to the sea. If we 
place at three different levels, an empty vessel, a vessel containing a 
salt solution, and one filled with ordinary water, this latter occupying 
the highest level, and connect the three by strips of filtering paper, 
or a few cotton threads to act as syphons, the contents of the middle 
vessel (here representing the salt lake) will be gradually replaced by 
the water from above, and transferred to the under vessel. Where no 
outlet is provided, local conditions, on the other hand, as in the case of 
the Dead Sea, may modify to a marked extent the original composition 
of the water.—E. C. 

+ I am quite aware that the study of Fossil Ichthyology offers some 
slight support to the view mentioned in the text; but this, at the best 
of doubtful acceptation, is completely outbalanced, on the ot er hand, 
if we take into consideration the immense numbers of radiated ani- 
inals, brachiopods,cephalopods,and other types which preceded fish-life, 
aad which were undoubtedly marine.—E. C. 
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of sodium should have been chosen by Divine wisdom in pre- 
ference to other salts, as the chief’ constituent of the solid matter 
of the sea. Apart from its manifold economic applications, I 
feel assured that some abstract principle is involved in its selec- 
tion. 1 have been trying to devise some experiments to eluci- 
date this, but hitherto without success. May not, however, 
the primary cause of its selection lie in the extremely slight 
variation which it exhibits in regard to its solubility in water 
of very different temperatures ? 

Trusting that you will look upon these observations, as they 
are meant, in the light of a friendly interchange of opinion, 

I am, dear Sir, most truly yours, 
EDWp. J. CHAPMAN. 
University College, Toronto, Canada West, 
April 3d, 1855. 


The Unity of the Human Race. 





The question of the unity and common origin of mankind, 
with the consequeat opinions as to the human race consisting of 
only one, or of several species, promise, from various causes, 
to become one of the most prominent scientific problems of our 
day. The descent of all mankind from a single pair, has indeed 
uatil recently been considered, if not as an established point, 
as one scarcely open to dispute. The teachings of Scripture, 
and especially the Mosaic narrative of creation, were supposed 
to affirm this with an explicitness which scarcely admitted of 
discussion. - The progress of inquiry, however, in various 
directions, leading to very remarkable and unforseen conclu- 
sions relative to the creation and extinction of species, and the 
geographical distribution of plants and animals, has revived 
inquiry in regard to the tenability of the opinion that mankind 
consists only of a single species, descended from one pair. The 
interest in the conclusions to which it may lead, has, moreover, 
been considerably extended throughout the American Conti- 
nent by the peculiar circumstances under which different vari- 
eties of the human family are here associated together ; though 
it may perhaps admit of question, how far the prejudices of 
cast, and the motives of self-interest, or political bias, leave the 
American of the United States open to the impartial investiga- 
t:on of this important inquiry. 

The most recent work devoted to this subject, is the 
“Types of Mankind,” issued only last year from the Philadel- 
phia Press, by Dr. J. C. Nott, and Geo. R. Gliddon, Esq., but 
embracing contributions from various distinguished American 
savans, and one of special interest furnished by Professor 
Agassiz. The last of these contributions has excited renewed 
attention at the present moment, owing to peculiar circu'n- 
stances. The vacancy of the Chair of Natural History in the 
University of Edinburgh, occasioned by the lamented death of 
Professor Edward Forbes,—noticed in a recent number of the 

Canadian Journal,—has induced some influential men in the 
Scottish capital to name Professor Agassiz as one peculiarly 
fitted in many ways to occupy the room of that distinguished 
naturalist and palzontologist. The consequence, however, of 
the first movements, made with a view to recommending this 
appointment to the officers of the Crown, who are the patrons 
of the Chair, has been to excite a keen controversy as to the 
compatibility of the views entertained and advocated by Pro- 
fessor Agassiz, with the responsible trust of an educational 
appointment in one of the national Universities. ‘“ We have 
no fear,” says one writer, “ that the Bible rightly interpreted, 
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and the discoveries of Science rightly and thoroughly investi- 
gated and defined, will ever be found to clash; because we 
believe that they are equally, although through different 
channels, a revelation of the same Deity. But we do believe, 
and greatly fear, that crude and imperfect speculations, earried 
on by an ingenious and clever man, such as Agassiz is, in 
presence of ingenuous and ardent youths, may unsettle the 
faith of many, and effect a world of mischief.” 


We are rather inclined to belivve that greater credit is 
attached to the influence of scientific teaching in producing the 
scepticism prevailing among some portion of the students of 
science, than a more rigid investigation of the premises would 
be found to justify. Sceptical men of science have indeed not 
unfrequently made use of their scienve to defend their scepti- 
cism, but we are not aware of even one solitary instance which 
can be produced in which science, even when misinterpreted, 
has made a sceptic of a believer. Truth need not fear inquiry ; 
and in this question of the unity or plurality of the human 
species, as in all others, now that it has been broached, the 
greater latitude there is allowed to free inquiry and discussion, 
the sooner will its ‘ultimate decision be recognised to be in 
harmony with Revelation, when rightly interpreted. It is a 
manifest injustice, however, to speak of the cautiously ex- 
pressed views of Professor Agassiz as ‘“ crude and imperfect 
speculations ;” or to represent him as a sceptic, because of his 
thus exercising the right of private judgment in relation to 
scientific research. On this subject Dr. Horatio R. Storer, of 
Boston, an American Physician temporarily resident in Edin- 
burgh, supplies the following interesting information, in a letter 
addressed to one of the newspapers of tliat city, relative both 
to the opinions and domestic habits of the distinguished 
American Naturalist :— 


‘‘For several years a pupil of his, and for a longer time sharing 
largely the privilege of intimate acquaintance, I may be allowed to 
state, that, so far from being an irreligious man, or expressing opinions 
that, if properly investigated, would prove him an unbeliever, Professor 
Agassiz is at once an earnest and enthusiastic inquirer into the hidden 
mysteries of past and present life, and a very devout Christian— 
a believer in the revelation of God through His Word, as in those He 
has made through his works. 

‘¢ Into the merits of the question of man’s identity of origin, this is 
not the place to enter; to properly discuss the arguments that have 
been brought forward on either side would require many pages and 
hours. The advocates of several centres of birth and subsequent 
divergence thence, have only claimed that like those of geology as now 
by all received, yet so lately condemned as overturning Scripture, they 
but render certain evidence given by nature, and otherwise unintelligible, 
subservient to, and explanatory of, the teachings of the Mosaic record. 
And, besides, diversity of origin by no means implies diversity of 
species, nor is it so used. 

‘‘ Never huve I heard Agassiz say one word implying, nor do I 
believe he holds, that any tribe or variety of man, however degraded, 
whether black or not, has not a living soul, capable, under favourable 
circumstances, of indefinite development, and of becoming fitted for 
the Christian’s heaven. 

«* Among other courses of popular lectures delivered by him, many 
of which have been repeated in various parts of America, and most 
fully attended, was one several years since upon ‘The Plan of the 
Creation.’’ No one could have heard this course, either in whole or 
in part, without a quickened faith in the Almighty, All-wise, All- 
loving Creator. 

‘His religious views are very strong and decided. The circum- 
stances of his early life in Switzerland could indeed but have rendered 
them so, his father having been a clergyman, and, I think, of Lutheran 
tenets. That father’s old friend, now or lately pastor of a German 
Church in New Orleans, followed the son to America, devotedly 
attached to him, and for a long time was his domestic chaplain. Those 
quaint and fervent home religious services, at whieh 1 have been 
present, are still vividly before me.” 
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But the interest attaching to this discussion involves much 
more than the character or religious belief of any single 
scientific enquirer, and it may not be uninteresting to the 
readers of the Canadian Journal, to peruse the following 
abstract of an article published recently in The Scotsman 
and which from the initials C. M. attached to it, is no doubt 
from the pen of Charles Maclaren, F.R.S.E., long the talented 
editor of that journal, and now well knownamong the scientific 
gevlogists of the Scottish capital. The article is expressly 
written to refute the arguments advanced by a member of the 
Edinburgh corpora:ion, in proof of the disqualification for a 
chair in a Scottish University of any one venturing to entertain 
a doubt as to the unity of the human race; and further to 
show that the doubt referred to is less novel or startling than 
unscientific readers may be aware of. 

Referring to the arguments of this civic censor, the writer 
observes :-— 


** He seems to me to consider the question respecting the unify of 
the human race as one that had never been agitated till Agassiz pub- 
lished the memoir referred to. I thought it had been universally 
known that, from the days of Aristotle downward, opinions have been 
divided upon the subject; that, while some maintained that the white, 
black, yellow, and red men were distinct species, the progeny of dis- 
tinct primitive pairs, others held that they were merely varieties of one 
species, and all sprung from a single pair. Buffon, the great authority 
of the last century, be ieved in the unity of the human race; but, in 
deference to those who embraced an opp:site opinion, thought it 
necessary to argue the question, not on theological, but on physiolo- 
gical grounds. Cuvier, the founder of scientific zoology, came to the 
same conclusion, but apparently with hesitation, and on the narrow 
ground that muluttoes and other human hybrids have offspring like 
themselves, while among the lower animals mongrels were supposed 
to be universally barren. He does not say that the human species és 
single, but ‘‘ would appear to be single, since the mingled progeny of 
all the individuals composing it is fecuud.”* And the learned trans- 
lator, Dr. Carpenter, informs us, in a note, that Cuvier’s argument 
rests on a sandy foundation, for that some hybrid animals are fruitful. 

In 1825, Bory St. Vincent, a fur-travelled naturalist, and editor of 
the ** Dictionnaire Classique d’ Histoire Naturelle,” published L’ Homme, 
Essai Zoologique sur le genre Humain, in which he maintained that the 
human race embraces fifteen different species, derived from as many 
primitive pairs. The book, in two volumes, has run through three edi- 
tions at least. In the following year a work appeared on the same 
subject in one volume by M. Desmoulins, an anatomist (Histoire Na- 
turelie des Races Humaines), who divides mankind into szzteen distinct 
species.” 

It is therefore apparent, that Agassiz is by no means the first 
who has broached the opinion that mankind does not consist of 
one, but of several species; nor did the doubt it implies, which, 
when first broached, presents so repulsive an aspect to many 
good men, deter the learned and pious Dr. John Pye Smith 
from giving the inquiry an impartial critical review in his work 
on ‘Ihe relation between the Holy Scriptures and some parts 
of Geological Science.” Note E ofthat work contains a “ dis- 
sertation on the varieties of the Human Species,” in which the 
learned divine remarks : 

*««It would be wrong to conceal the difficulties with which the sub- 
ject is surrounded, however satisfied we may be with the evidence in 
favour of the descent of all mankind from one original pair of ances- 
tors.’ To the unscientific reader these difficulties may appear to be 
far-fetched novelties of modern scepticism, but inquiry proves them 
to be as little novel as baseless. They were felt by writers in very 
ancient times ; as appears from a targum, or old Jewish paraphrase, 
of Genesis ii. 7, quoted by Dr. Pye Smith, in which it is explained 
that God created man red, black, and white. 

«Dr. Smith admits that the action of the solar Jight and heat in 





* «Quoique l’espece humaine paraisse unique, puisque tous les in- 
dividus peuvent se méler indistinctment, et produire des individus fe- 
conds,” &c, 
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tropical climates only produces various shades of brown, but ‘ we have 
no instance of a white family or community acquiring the proper 
negro colour ;’ nor of a negro family becoming of a healthy European 
white, except by intermarriages. This permanence of the white and 
black complexions suggests another difficulty. ‘The recent explor- 
ings of the Egyptian tombs and temples have brought to light pictures 
of native Egyptians, and. of men and women of other nations, com- 
prising negroes, who are distinguished by their characteristic form of 
face and their completely black colour. Some of these highly interest- 
ing representations are proved to be of the age of Joseph and earlier, 
and some in which the negro figures occur are of the eighth century 
after the flood. Assuming, then, that the complexion of Noah’s family 
wis what I have ventured to suppose as the normal brown, there was 
not time for a negro race to be produced by the operation of all the 
causes of change with which we are acquainted.’ Who, indeed, will 
believe that a Spaniard transplanted to Guinea would become a negro 
in twenty-four generations ? The force of the objection is vastly in- 
creased when we refer to the history of the Berbers, Tibtoos, and 
Tuaricks, all speaking the same radical language, and spread over the 
oases of the Sahara, from Morocco to Egypt, who have lived under the 
same burning sun with the blacks since the time of Herodotus (2300 
years), and are only brown—no more negroes than the Moors or Egyp- 
tians. 

‘* Adam might be the first created man, the protoplast of the race, 
a fair representative of all its qualities, without being literally the fa- 
ther of all mankind. ‘Mr. Edward King, a zealous Christian,’ says 
Dr. Smith, ‘strenuously maintained the opinion of the plurality of 
human ancestry.’ The illustrious Dr. Arnold of Rugby also held that 
‘the physiological question was not settled.’ ‘ Nor can we affirm it to 
be an impossibility that the Almighty Creator should have seen fit to 
bring originally into being duplicates, triplicates, or other multiples of 
pairs, formed so ulike that there should be no specific difference be- 
tween them.’ 

‘With regard to Acts xvii. 26, it cannot be proved that ‘ one blood’ 
necessarily signifies descent from a common ancestry ; for, admitting 
a specific identity, though having proceeded from distinct foci of crea- 
tion, both the physical and mental characteristics would be the same 
in all essential qualities. 

‘« « But if we carry our concessions to the very last point—// the pro- 
gress of investigation should indeed bring out such kinds and degrees 
of evidence as shall rightfully turn the scale in favour of the hypothe- 
sis that there are several races of mankind, each having originated in 
a different pair of ancestors—what would be the consequence to our 
highest interests, as rational, accountable, and immortal beings? 
Would our faith, the fountain of motives for love and obedience to God, 
virtuous self-government, and universal justice and kindness—would 
this faith, ‘the substance of things hoped for, the evidence of things 
not seen,’ sustain any detriment, after, by due meditation and prayer, 
we had surmounted the first shock? Let us survey those conse- 
quences. 

‘* «Tf the two first inhabitants of Eden were the progenitors, not of 
all human beings, but only of the race whence sprung the Hebrew fa- 
mily, still it would remain the fact, that all were formed by the im- 
mediate power of God, and all their circumstances, stated or implied 
in the Scriptures, would remain the same as to moral and practical 
purposes. 

«** Adam would be ‘a figure of Him that was to come’ the Saviour 
of mankind; just as Melchizedek, or Moses, or Aaron, or David. The 
spiritual lesson will be the same. 

**¢ The sinful character of all the tribes of men, and the individuals 
composing them, would remain determined by the most abundant and 
and painfully demonstrated proofs, in the history of all times and 
nations. The way and manner in which moral corruption has thus 
infected all men, under their several heads of primeval ancestry, 
would be an inscrutable mystery (which i¢ is now); but the need of 
divine mercy and the duty to seek it would be the same; the same 
necessity would exist of a Saviour, a redemption, and a renovation of 
the internal character by efficacious grace. 

*«¢That the Saviour was, in his human nature, a descendant of 
Adam, would not militate against his being a proper Redeemer for all 
the races of mankind, any more than his being a descendant of Abra- 
ham, Judah, and David, at all diminishes his perfection to save us, 
‘sinners of the Gentiles.’ 

‘** Some difficulties in the Scripture-history would be taken away ; 
such as—the sons of Adam obtaining wives not their own sisters ;— 
Cain’s acquiring instruments of husbandry, which must have been 
furnished by miracle immediately from God upon the usual supposi- 
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tion ;—his apprehensions of summary punishment: ‘any man that 
findeth me will slay me’ ;—his fleeing into another region, of which 
Josephus so understands the text as to affirm that Cain obtained confe- 
derates and became a plunderer and robber, implying the existence of 
a population beyond his own family ;—and his building a ‘ city,’ a con- 
siderable eoilection of habitations. 

‘** Thus, if contrarily to all reasonable probability, this great ques- 
tion should ever be determined in the way opposite to what we now 
think the verdict of truth, the highest interests of man will not be 
affected.’ 

‘* If then Agassiz adopts the idea that the human family has a plu- 
rality of ancestors, it is evident that he holds it in common with 
learned, pious, and good men, and it is plain that the doctrine would 
not have disqualified him in Dr. Pye Smith’s estimation for any chair 
of Natural History.” 

These observations offer a fair summary of the arguments 
which present themselves to the mind of an earnest and 
thoughtful inquirer in reference to this extremely difficult 
question. The simple declaration addressed by St. Paul to the 
assembled Athenians, that God has “ made of one blood all 
nations of men to dwell on the face of the earth,’”’ has been 
produced as conclusive ; but a more rigorous criticism com- 
pels the Christian student of science to admit that the inter- 
pretation of it, as meaning strictly a universal descent of every 
humar being from one common pair of ancestors, is not neces- 
sarily the logical deduction from that beautiful and significant 
passage. The writer on this vexed question, whose remarks 
we have specially referred to above, concludes by observing : 

‘One would think that the folly of attempting to settle physical 
questions in this way has been sufficiently exposed already. When 
Galileo affirmed that the earth turned on its axis, and revolved in an 
orbit round the sun, the Inquisition met him with texts of Scripture, 
denounced him as a heretic for his glorious discoveries, and put him 
in prison. What intelligent Catholic would not be delighted if these 
disgraceful proceedings could be blotted from the annals of his 
Church ? How firmly was it believed, in very recent times, that all 
the existing species of land animals came out of Noah’s ark ; and how 
reluctant were many religious men, taking the words of Moses au pied 
de la lettre, to receive the new and sound doctrine that every great re- 
gion of the world has animals peculiar to itself, and that there must 
have been many distinct centres of creation. When geologists first 
announced the vast age of the earth, and that its creation, instead of 
being completed in six days, extended over millions of years, texts of 
Scripture were again appealed to to put them down, and great was the 
outery. The progress of science has been retarded, not arrested, by 
these proceedings, and have they not brought obloquy upon religion?” 

The circumstances to which we have referred above, as call- 
ing special attention, at the present time, to this question of 
the Unity of the Human Race, cannot fail to give an additional 
interest to it in the minds of all who sympathise in the pro- 
gress of science ; and will abundantly justify us, we feel assur- 
ed, in the estimation of our readers, for thus bringing it under 
their notice. At the same time, we are fully alive to the many 
difficulties with which the inquiry is beset, and to the deeply 
founded nature of all the preconceived ideas with which it 
seems to come into collision; and we might have hesitated to 
introduce the discussion in our pages, had it been character- 
ised by a less reverential recognition of the sacred narrative, in 
all that relates to the origin and the destiny of man. 





Report on the Results of the different Methods of Treatment 
pursued in Epidemic Cholera.* 


This report is restricted to an analysis and statistical records 
placed in the possession of its authors, and supplied from the 
various metropolitan hospitals and medical practitioners, such 
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deductions only being made from the results of their analysis 
as are plain and unequivocal. 

2,749 cases .f cholera are selected, of which 1,194 occur- 
red in the metropolitan hospitals, 1,645 in the metropolitan 
districts (not in the hospitals), and the remainder in the pro- 
vinces. 

The treatment of the disease is divided into four heads :— 
1, the alterative mode of treatment; 2, the astringent; 3, the 
stimulant; and 4, the eliminant (or cathartic). ‘The alterative 
and astringent modes are, according to medical writers, based 
on the theory that the specific poison of cholera attacks the 
mucous lining of the intestinal canal and sets up an action 
which provokes an exhausting effusion of the serum of the 
blood. The eliminative treatment obviously presupposes the 
necessity of assisting nature to get rid of the virus, her at- 
tempts to effect which object constitute, according to this theo- 
ry, the leading symptoms of the disease. The alterative treat- 
ment includes the administration of calomel, in small doses at 
short intervals, and in larger doses at longer intervals, with or 
without emetics, salines, external stimulants, icewater, hot 
baths, injections into the veins, clysters, and sometimes opium 
(with calomel). The “ astringents” consist of sulphuric acid 
(dilut.), chalk and opium, alum, salines, cinchona, gallie acid, 
quinine, and some of the remedies indicated under the “ alter- 
ative” system. The “stimulants” administered under the 
third mode of treatment include ammonia, calomel, brandy, 
turpentine enemata, ether, opium, nitrous oxyde, camphor, and 
chloroform, with external stimulants, emetics, and hot baths, 
the “cordial tonic mixture,” cajeput oil, icewater, salines, &c. 
The ‘eliminants,” prescribed under the fourth head, were 
castor oil, with and without emetics, external stimulants and 
hot baths, calomel, capsicum, ginger, &c., emetics, ipecacuanha 
in small doses, olive oil, and the potass. tartr. of antimony. 
Many of these remedies are common to the various classes of 
treatment, such as the mineral acids, calomel, opium, and oth- 
ers. QOut of the hospitals, chloric ether, soda, and mineral 
acids were prescribed under the first head (in addition to the 
other remedies); catechu, acetate of lead, tincture of the sesqui 
chloride of iron, logwood, and sugar, under the second, or as- 
tringent mode; chloroform, capsicum, creosute, &c., under the 
stimulant course of treatment; and croton oil under the fourth 
or cathartic. 


And now for the result of this great experiment. The evi- 
dence of a carefully-prepared series of tables, set forth in the 
report, condemns altogether, as a principle of practice, the 
fourth, or eliminant, mode of treatment ; it testifies against the 
stimulant principle, excepting as a resource in extreme 
cases; it displays a decided advantage in the alterative 
principle ; especially as carried out by calomel and opi- 
um; and it shows a still superior advantage in the astrin- 
gent principle, as applied through the medium of chalk and 
opium. The percentage of deaths was as follows :—viz., un- 
der the eliminant mode, 71.7 ; under the stimulant, 54; under 
the alternative (calomel and opium),36.2; and under the astrin- 
gents (chalk and opium), only 20.3 per cent. These statistics 
are tested by the relative proportion which the cases of col- 
lapse bear to the number of deaths of their own classes res- 
pectively. Cualomel and opium stand highest in the scale of 
success, if this criterion be adopted, the order of preference 





* Addressed to the President of the General Board of Hea'th by 
the ** Treatment Committee of the Medical Council.” Presented to 
both Houses of Parliament by gommand of her Majesty.—Zven. Mail. 
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being thus, viz.:—Calomel and opium, 59.2 per cent. ; calo- 
mel (in large doses), 60.9 ; salines, 62.9; chalk and opium, 
63.2; calomel (small doses), 73.9; castor oil, 77.6; and sul- 
phuric acid, 78.9 percent. The superior success of calomel 
and opium in severer cases thus appears a distinct fact elici- 
ted by the present inquiry. The relative advantages of the 
other modes of treatment mark calomel in small doses, castor 
oil, and sulphuric acid as actually to be deprecated in severer 
cases. 

Chalk and opium stand at the head of the list in the general 
percentage, both in hospitals and private practice, but in the 
comparison of the collapse cases with the number of deaths the 
average declined to the fourth rank. 

The success of various modes of treatment in the hospitals 
follows the same ratio as those in private practice. The great- 
er mortality in hospitals is to be accounted fur by the greater 
severity of the cases, and the poverty and previous exposure of 
the patients. 

In the 1,100 cases in the hospitals 643 had emetics at the 
outset, of whom 410 had collapse, 140 consecutive fever, and 
344 died ; 457 cases were treate! without emetics, of which 
303 had collapse, 106 consecutive fever, and 226 died ; out of 
1,100 cases 102 had turpentine enemata administered. Of 
these 87 had collapse, and 59 died. Of 998 treated without 
turpentine 626 had collapse, and 511 died. Of 496 cases in 
which icewater was given 404 had collapse, and 248 died ; and 
of 604 cases in which icewater was not given 309 had collapse 
and 322 died. 

No definite information has been obtained on the subject of 
“¢ consecutive fever,” and of the statistics affurded no use can 
be made. This defect, however, need be the less deplored, 
since cholera, in the form of consecutive fever, becomes analo- 
gous to other fevers, the treatment of which is, or ought to be, 
generally understood. 

It is to be regretted that the returns are almost silent on the 
very important tupic of simple and choleraic diarrhoea passing 
into cholera. Some statistical tables are given, but the num- 
ber of cases treated is so small, compared with the wh. le, that 
no fair inference can be drawn as to the comparative success of 
the various modes of treatment, nor do the reported facts war- 
rant any specific induction. It is hoped that this most impor- 
tant branch of the statistics of cholera may receive the careful 
attention of the medical profession when they furnish future 
returns. 

As regards the cases of simple and choleraic diarrhoea, which 
have not passed into cholera, it is shown, by a series of’ state- 
meats, that the astringent plan of treatment is decidedly to be 
preferred in the early stages of the disease, or in premonitory 
diarrhea. The order of the percentage of fuilure to stay the 
disease in its earlier stages, or in that of premonitory diarrhea, 
is as follows :—Salines, 13.6; chalk mixture, 8.9; calomel 
(with opium), 6,9; calomel, 2.4; chalk, with opium, calomel, 
and astringents, 1.5; sulphuric acid, with opium and calomel, 
1.3; chalk, with opium, ammonia, and catechu, 0.2 ; sulphu- 
ric acid, with and without opium, and with calomel as an ad- 
junctive remedy, 1.33; and chalk, with and without opium, 
together with aromatic confection and ammonia, with catechu, 
kino, logwood, and calomel as an adjunctive remedy, 1.31. In- 
cluding the deaths from diarrhoea as failures, the percentage of 
failure is as fullows, viz. :—Chalk mixture, 12.6; calomel and 
opium, 7.1; opium, 2.6; chalk, with opium, calomel, and as- 
tringents, 1.7; sulphuric acid, with opium and calomel, 1.5 ; 
and with opium alone, 0.3; sulphuric acid, with and without 
opium, and with calomel as an injunctive remedy, 1.54; and 
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chalk, with or without opium, together with aromatic confec- 
tion and ammonia, with catechu, kino, logwood, and calomel as 
adjunctive, 1.55. 

The Committee of the Medical Council conclude their re- 
port by expressing an opinion that, although these and other 
facts throw a most useful light on the comparative value of 
different modes of treatment, still more decisive evidence might 
be obtained under more favourable circumstances. The inqui- 
ry was not undertaken till the epidemic had nearly reached its 
culminating point, and when leisure for pre-arrangement was 
wholly wanting. They entertain a conviction, which has 
grown with the progress of the work, that by insuring fuller 
and more numerous returns to a more complete and distinct 
form of inquiry, they would, on any future visitation of the 
disease, be enabled to collect ample store of available facts, and 
to deduce truths of the utmost importance both to guide medi- 
cal practice and to enlighten science. 





On the recent Cold Weather, and on the Crystals of Snow 
observed during its continuance.* 





BY JAMES GLAISHER. 
(Read before the Meteorological Society, London, March 27.) 

The present year was ushered in with a high temperature, 
exceeding its average by quantities varying from 8° to 12° 
daily. On January 10th a cold period set in, together with a 
dense fog; and the temperature, which was as high as 49°-6 
on the 9th, fell to 26° on the 10th. This diminution of tem- 
perature was accompanied by a change in the wind, which, 
from blowing a compound from the west, changed to a com- 
pound from the east ; and, with few exceptions, has so conti- 
nued up to the present time, as shewn by the returns published 
in the Daily News. On January 12th and 13th the tempera- 
ture was about its average value; but after the 14th, when the 
cold set in, its departures were very considerable, particularly 
over the south-west and eastern parts of England. Scotland 
and the northern counties were frequently exempt from any 
share in the great severity of the period, which was also less 
severely felt at the sea-side than at inland places. The lowest 
temperature, viz., 0°-8, took place at Berkhampstead. At dif- 
ferent places in England, on different days, it was as low as 5°, 
5°, 7°, and 10°. Fora similar period to the one which has 
just passed, it is necessary to go back to the year 1814. That 
year, however, commenced with a very low temperature—a 
frost having set in on December 26th, 1813. The intensity of 
the two periods was about the same. It ended, in 1814, on 
March 21st; whereas, with the exception of a short intermis- 
sion about the first week in March, the temperature of the pre- 
sent period has descended lower and more frequently than it did 
in 1814, in which year the coldest day was on January 10th, 
when the reading was 19°-6. The lowest temperature of this 
year also occurred in January, and was 19°-2. In 1814 the 
lowest temperature in February was on the 4th, and was 22°. 
The lowest reading in this month of the present year was 20°-6, 
and took place on the 18th; and this February was a much 
more severe month than the February of 1814. The mean 
temperature of February, 1814, was 32°-4; and that of the 
present year was 29°-3. The remarkable feature of the late 
severe weather has been the peculiar character and continuous 
fall of snow; which first made its appearance on January 16th, 
and laid on the ground from that date till the end of February. 
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The average amount did not at any one time exceed a foot in 
depth ; and its density has been of from 8 to 10 inches of fresh 
fallen to 1 inch of water, which its melting has produced. The 
drifts have varied from 5 feet to 10 feet. The snow this year 
has been of that kind which former writers have designated 
“ Polar snow”’—it having been chiefly composed of crystallized 
particles of compound figure, which they supposed to be con- 
fined, with rare exceptions, to the Arctic regions. This sup- 
position, however, is not supported by the great prevalence this 
year of innumerable crystals, which have exhibited a degree of 
crystalline formation equal to any that have been recorded as 
seen in colder latitudes, They have been very generally dis- 
tributed, and, whilst prevalent, attracted a considerable share 
of public attention. The primary figure or base of each crys- 
tal was either a star of six radii ora plane hexagon. The 
compound varieties included combinations of spiculz, prisms, 
and laminze, clustered upon and around the radii, and seem, in 
their various stages of formation, and almost endless variety, 
to defy any attempt to classify or arrange them into groups. 
At the commencement of the frost simple stellar forms were 
very prevalent, and fell in clusters of from 10 to 20 in a group, 
with a temperature at or about the freezing point. They were 
observed to fall both during a profound calm, with gusts and 
hard wind, and frequently unaccompanied with snow. On ex- 
amination through a Coddington lens, they were found to be 
composed of transparent spicule, from which diverged other 
spiculz set upon the main radii of the figure at an angle of 60°. 
A great number of plane hexagons fell on the morning of 
February the 8th. Some of these were of transparent lamine, 
beautifully marked with successive and inner tracings. As the 
morning advanced, they became intermixed with others, set 
round with solid hexagons, which continued to fall until an 
hour before noon. For halfan hour after several large crystals, 
of compound figure, fell with the snow. Their centre or 
nucleus was similar to the compound hexagons of the morning, 
from which diverged radii laden on either side with prisms, 
each set on at an angle of 60°. From this time till 4 o’clock 
few crystals were observed to fall; but after 4 o’clock, innu- 
merable crystals, of arborescent form, were discernible. The 
nucleus of the greater number was a plane hexagon marked 
with inner parallel tracings, from which sprung radii, each of 
which intersected a crystalline formation very similar in appear- 
ance to the pinnz of the Lady Fern. As the evening advanced, 
these became less prevalent, and were mingled with almost 
every variety which had previously fallen during the day. 
Snow continued to fall till late at night, when it lay upon the 
ground to the depth of 8 inches. The day will long be remem- 
bered as one of the most keen and inclement of the wintry 
period under discussion. The minimum of the preceding 
night had been 29°-8 ; and throughout the day, the tempera- 
ture never rose higher than 32°. Snow fell, without intermis- 
sion, from early morning till late at night. It was accompanied 
by a piercing wind; and in the afternoon, when the arborescent 
form again set in, it was blowing quite a storm. Traffic on 
the railways was for a time suspended, and the day was one of 
bitter and intense cold. When, says Mr. Glaisher, I went out, 
at long past midnight, the snow sparkled everywhere with ery- 
stals, as granite sparkles with the grains of mica; every leaf, 
cobweb, knotty projection and sheltered nook bore its burden 
of drifted snow and glistening crystals. It was a night to be 
remembered, for the extreme loneliness of Nature arrayed in 
her most wintry garb. A large number of crystals fell on the 
mornings of February 13th, 16th, and 17th. Some, and the 
great number of them, were aborescent, in different stages of 
9 
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formation, with three large alternating, with three small pinnz, 
studded with prisms and spicule, extending on either side of 
the principal radii. Some exhibited an appearance, towards 
the end of each pinna, like a tuft of bended leaves, with 
serrated edges, beautifully white and seemingly opaque. Mr. 
Glaisher accounts for this appearance by the passage of the 
crystal in its descent through different regions of the atmos- 
phere, in some one of which it has become partially thawed, 
and again frozen, in which condition it has been received on 
the surface of the earth. This conjecture is the more probable 
as the jagged and serrated appearance is often attendant upon 
the first thawing of these bodies on entering a temperature 
above the freezing point. The opaque and white appearance 
is communicated by a subsequent formation of granulated par- 
ticles of snow, in all probability attaching to it, whilst in a 
transition state, in its descent to the earth. This is, however, 
only a surmise in the absence of any better solution of the fact. 
On February the 21st, with a temperature of 20°, there fell 
foran hour, unaccompanied by snow, a great variety of intensely 
beautiful and complicated figures. The radii were encrusted 
with solids, both of rhomboidal and irregular shape, cut into 
many facets, and heaped one upon the other. On this morn- 
ing there were numerous double crystals, that is, two crystals 
united by an axis, at right angles to the plane of each. They 
generally fell with their radii intermediate, and the radii of the 
upper somewhat projected beyond the radii of the under 
crystal. Two days after, that is, on February 23rd, the 
frost gave way ; but for some few hours in the morning Mr. 
Glaisher was able to continue his observations. The morning 
was overcast and calm, and snow fell in flakes, accompanied by 
minute spiculz. Soon after 9 o’clock a change took place, and, 
mingled with the heavy flakes, there fell a large number of 
thick snowy crystals. On examining these with a Coddington 
lens, they were found to consist of an assemblage of prisms, 
grouped in thick arrangement, and bristling up (if the phrase 
may be allowed), at all angles, from some invisible nucleus. 
Some of the prisms were longer than others, but most of them 
were notched here and there, giving indications of the forma- 
tion of other prisms or spicule. The longer prisms were mid- 
way in character between the prisms of high crystalline forma- 
tion and the ordinary spicule. After the lapse of half-an-hour, 
the common flakes were fewer in number, and were accompa- 
nied with innumerable spicule. These did not fall separately, 
but in groups of several, clinging to each other at all angles. 
They had a fleecy appearance to the naked eye, but under the 
glass were long and rounded prisms, partaking much of the 
character of an icicle ; but all notched and tapering to a point, 
At this time the air was soft and mild, and the snow was fall- 
ing thickly. At 10h. 30min. the air was still calm, and the 
snow continued. At this time it was easy to detect here and 
there pinnules in an intermediate stage of formation. The 
spiculz, which were still falling, were now of greater length, 
and their figure more perfectly developed. At 11h. crystals 
were falling, of great beauty and transparency, but of simple 
figure. They were thin and transparent in the highest degree, 
and bore a leafy appearance. Very many of them were double. 
Whilst observing them they changed their figure in the most 
curious and kaleidoscopic manner possible, the upper groups 


of prisms collapsing first, the next in order next, and so on,— 
the collapsing each time dissolving three or more prisms into 
one, a change effected with instantaneous rapidity. This was 
the first step preparatory to their dissolving ; the next step was 
the rounding of every angle that remained ; and the next step 
to that the extension and thickening of spicule, which had 
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served as axes to prisms, and which now derived accession from 
their half-fluid and dissolving matter. In this manner they 
continued to exchange one simple form for another yet 
more simple, until the pristine drop of water occupied the 
site of the former crystal. At 11h. ldmin. snow Was 
falling quickly in minute crystals as described. The air, ~vas 
genial and mild, the clouds lightened as preparatory to-sun- 
shine, and the birds for awhile sang joyously. All nature 
seemed to rejoice in the mitigation of the weather. At 12h. 
the snow had all but ceased, and the temperature was 37°. The 
cocks crowed as anticipating a change ; the birds answered each 
other from the trees; icicles, two feet in length, which had 
been noticed for sixteen days previously, began fast to melt 
away. ll nature, but the birds, was still ; and, what is rare- 
ly seen, the trees were dripping moisture while the snow lay 
like a rime upon their branches and bended stems. At 1h. 
13m. the temperature was 35°.5, and small and fine snow was 
again falling ; water was dvipping everywhere, the birds were 
singing joyously, and the calm continued. After a short in- 
termission, the cold set in again, but with much abated rigour ; 
and on the mornings of March 8, 9, and 10, with a tempera- 
ture a few degrees above the freezing-point, Mr. Glaisher ob- 
served a number of stellar crystals, made up almost entirely of 
spicul and half-dissolving prisms. They were between 0.3 in. 
and 0.4 in diameter; they fell sparingly, without snow, some- 
times singly, but more often in groups of three or four toge- 
ther. The collapsing, which would seem to be a method of 
change peculiar to a temperature below freezing, was not wit- 
nessed on this day ; but the process of dissolving at a tempera- 
ture above 32° was seen to great perfection. The outer and 
boundary line of each figure, and its component parts, became 
exchanged for curved lines, bending inwards, whilst the crys- 
talline matter, every instant becoming more watery, ran out at 
the angles of the prisms in the form of spicule. The prisms 
of the crystals, thus in a transition state to their original fluid 
medium, presented each an exact similitude to a holly leaf, and 
as being made up of curved lines a very anomalous appearance. 
This change was not always simultaneous, sometimes commenc- 
ing at either or both ends of the radii. There is room for 
much examination and study respecting the manner of the 
dissolving of these bodies, which under some circumstances 
would doubtless show a reversal of the conditions under which 
they were originally formed and attained their compound figure. 

The author next proceeded to give a brief summary of each 
day’s observations. On Feb. 8, they commenced with a tem- 
perature of 29°, which subsequently increased to 32°, at which 
the temperature continued for many hours. During the 
whole of this time, conspicuous for its uniform temperature, 
the prevailing figure of the crystals continued to change, until 
towards the close of the day they fell mingled together in the 
greatest profusion. In the early part of the morning, it will 
be remembered that they were arborescent ; that these forms 
suddenly ceased, and were exchanged for hexagons ; that these 
again became the centre of a more complicated arrangement ; 
that after a time these diminished in numbers, when the arbor- 
escent form again prevailed, and finally a mingling of nearly 
all that had previously fallen. On Feb. 16, with a tempera- 
ture of 26°, there were two distinct orders of crystals, those 
which were arborescent and exhibited an intermediate forma- 
tion, and those of cruciform character, of solid hexagons cut 
into numerous facets. Feb. 17, with a temperature of 32° 
throughout, exhibited figures, it will be remembered, composed 
of elongated prisms, ranged parallel to each other, and of very 
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similar character. There were, however, exceptional instances 
of the prevailing character of Feb. 16. On Feb. 21, with the 


lowest temperature, viz. 20°, the figures were singularly com- _ 


pound, and departed more than on any previous day from the 
figure of the regular hexagon. On Feb. 23, the last day of 
the frost, there were a large number of aborescent crystals of 
one common character, and which never ceased collapsing into 
more and more simple figures. On March 8, after a week’s 
respite, the cold set in again. The crystals on this and the 
next two consecutive days, were of a very distinctive class, of 
purely stellar figure, and composed chiefly of fine spicule. 
From these observations it would seem, that however tempera- 
ture may affect these bodies, it is more than likely that other 
conditions of a different nature are involved in their first for- 
mation. This, apparently, was the view taken by a writer on 
the subject in the Phil. Trans. for 1672. Speaking of snow 
crystals (says the Rev. G. Langwith), “ It is not easy to deter- 
mine whether these figures may not be the result of the chemi- 
cal components of the atmosphere, which as they preponderate 
may not under certain conditions of temperature give rise to 
these curiously simple and compounded bodies. Dr. Small- 
wood, of Isle Jesus, Canada East, imagines them to be inti- 
mately connected with the electrical states of the atmosphere, 
whether negative or positive. The foregoing observations 
show a wide difference between the various orders of erystal- 
line formation, and it would seem from them that the greater 
the degree of cold the greater the departure from the simple 
star, with all its variously arranged spiculz : also that shortly 
after the descent of a crystal, at any temperature below the 
freezing point, various processes of change take place, which 
are evidently an undoing, if not a reversal, of the operations 
which had assisted in their formation. These changes, through 
which every crystal never fails to pass, even at temperatures 
very many degrees below the freezing point, each more de- 
structive than the last of its crystalline and compound figure, 
led the author to the same conclusions. The subject of snow 
crystals has engaged the attention of Aristotle, Descartes, 
Grew, Kepler, Dr. Nettes, Dr. Scoresby, and others, but like 
most subjects of meteorological inquiry, it has languished for 
want of extended and continuous observation. The published 
information concerning them is, however, likely soon to derive 
accession from Sir Edward Belcher’s observations made in 
the Arctic Seas. Coming from this experienced and able 
officer, they will be of substantial benefit to the inquiry into 
the nature and circumstances of formation of these interesting 


bodies 





The Geological Survey of Canada.* 





The Report of the Select Committee on the Geological Sur- 
vey of Canada is a very important and valuable document, and 
we lose no time in presenting the main features of the Report 
before the readers of the Canadian Journal. 

The minutes of evidence occupy above sixty pages of royal 
octavo, and contain much useful and curious information, 
mingled, of course, with matter irrelevant or detrimental to 
the purposes of the enquiry. 

We confine ourselves, in the present instance, to the Report 
itself, proposing to advert to the evidence in the next number 
of the Journal. 





* Report of Select Committee on the Geological Survey of Canada. 
Printed by order of the Legislative Assembly. 
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ABSTRACT OF THE REPORT. 


Since the first commencement in 1843, Mr. Logan and his 
assistants have traversed and examined every part of Canada, 
from Gaspé to the head of Lake Superior, in the uninhabited 
portions, following, for the most part, the course of the Lakes, 
the St. Lawrence, and the Ottawa, and their principal affluents, 
and in the settled parts penetrating farther into the interior. 

The minuteness with which the exploration of this immense 
tract of country has been conducted, has varied very much ac- 
cording to circumstances, as the means of access, the immediate 
requirements of the country, and the interest and importance 
of the formations under examination. In some cases, where the 
geological structure maintains an uniform character over large 
areas, as on the north side of Lake Ontario, little more has been 
done than to trace the boundary between the principal forma- 
tions. In others, as on Lakes Superior and Huron, in the 
upper part of the Ottawa country, and in Gaspé, the nature of 
the country, and the entire absence of reliable topographical 
surveys, rendered any other examination impossible in a limited 
time, except to trace the course of the principal streams, with 
such occasional excursions into the interior, as the geological 
observations seemed to dictate; whilst in some, where the faci- 
lities were greater, and the field more inviting, considerable 
minuteness has been attained, as in the region between Lakes 
Huron, Erie, and Ontario, the country between the St. Law- 
rence and the Ottawa, and some parts of Lower Canada, south 
of the St. Lawrence. The result has been such, as to enable 
Mr. Logan to lay down with sufficient certainty the general 
geological features of the whole of Canada, and to fill up many 
of the more interesting parts in considerable detail. 

From the absence of accurate maps, Mr. Logan and his as- 
sistants have, in almost all cases, been obliged to conduct a 
topographical survey, as well as an examination of the strata ; 
a fact which should not be lost sight of, as having materially 
retarded the progress of the survey, but which, at the same 
time, has been of great use to the Province, in giving certain 
information as to rarely visited localities, and even in correcting 
erroneous surveys in settled parts of the country, as is acknow- 
ledged by Mr. Russell, of the Crown Lands department, in his 
evidence, who bears testimony to the great accuracy of some of 
Mr. Logan’s surveys 

During these investigations many new fossils and mineral 
forms have been discovered, and new facts of great interest to 
geologists have been brought to light; amongst the latter may 
be mentioned the crustacean tracts discovered by Mr. Logan in 
the Potsdam Sandstone ;* the chemical composition of certain 
fossil and recent shells, which had hitherto been thought ex- 
clusively to distinguish the skeletons of vertebrate animals; 
the parallelism of the disturbing forces throughout the Silurian, 
Devonian, and Carboniferous eras ; and more particularly, the 
researches on the metamorphism of rocks, which seem to es- 
tablish with certainty, that not only the crystalline formation of 
the great Apalachian chain, but also the still older rocks which 
eeparate the St. Lawrence from the Arctic Ocean, are merely 
stratified sedimentary deposits in an altered condition. 

Of more immediate practical interest is the knowledge gained 
of the mineral wealth of our country. Besides building mate- 
rials of all kinds, and limestone, the discovery of which in some 
parts is of as much practical value as that of gold itself, there 
is the copper of Lakes Huron and Superior, the slates, marbles, 





* This is a mistake which should not have occurred; the real dis- 
coverer being the late Mr. Abraham, of the Montreal Gazette. Mr. 
Logan mentions this fact in his Report for 1851-52, page 10. 
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serpentines, soapstones, and iron and copper ores of the mineral 
region south of the St. Lawrence, and the magnetic iron ores 
of the Laurentine formation, of greater extent and value than 
exist probably in the rest of the known world. 

. Upon the whole, with the single excepticn of coal, the 
Canadas, on the testimony of Professor Hall, have been shown to 
stuud higher in respect of their mineral products than any of 
the surrounding states. All these and numerous other economic 
materials, a list of which is given in the report of 1849, 1850, 
and the description of the London Exhibition of 1851, if not 
actually first discovered by the survey, have been made gene- 
rally known, the formations which yield them pointed out, and 
in many instances the localities, where they can be profitably 
worked, indicated. 

Whilst the survey was in progress, a very large collection of 
specimens has been brought together, with the intention of 
illustrating, not only the science of Canadian geology, but its 
practical application in the supply of useful materials, the whole 
of which are now deposited at the house of the survey at Mon- 
treal. 

Such is the present result of the Canadian Geological Survey, 
and although much remains to be done, considering the vast 
extent of country under examination, the difficulties presented 
by the uninhabited state of much of it, the total absence of 
reliable topographical maps, and the short period of each year 
which our climate renders available for the field work, your 
Committee think they may pronounce with confidence, that in 
no part of the world has there been a more valuable contribu- 
tion to geological science for such a small outlay (hardly more 
In confirmation of this opinion your 
Committee would refer to the letter of Professor Agassiz, 
and the evidence of Professor Hall, and to the opinions of 
scientific men quoted by Mr. Logan and Mr. Hunt. They 
beg also to add two other quotations, as showing the estima- 
tion in which our survey is held by men of science in Eng- 
land and France. ‘In Canada especially, there has been 
proceeding for some years one of the most extensive and 
important Geological Surveys now going on in the world. The 
enthusiasm and disinterestedness of a thoroughly qualified 
and judicious observer, Mr. Logan, whose name will ever stand 
high in the roll of votaries of his favorite science, have con- 
ferred upon this great work a wide-spread fame.”—London 
Quarterly Review, October, 1854. 

“‘ De toutes les colonies Anglaises, le Canada est celle dont 
l’exposition est la plus intéressante et la plus compléte, on peut 
méme dire qu’elle est supérieure & |’exposition minérale de 
toutes les contrées qui ont envoyé des produits & Londres ; 
cette supériorité vient de ce qu’elle a été faite d’une maniére 
systématique ; il en résulte que son examen fournit des moyens 
d’apprécier & la fois la constitution géologique et les ressources 
minérales du Canada. Cette circonstance vient de ce que 
notre collégue, M. Logan, qui remplit dans le Canada, les fone- 
tions de Geological Surveyor, a présidé sur les lieux aux choix 
de la plupart des échantillons qui ont été envoyés & l’exposi- 
tion, et qu’il les a classés depuis leur arrivée & Londres.”— 
M. Dufrenoy, membre de U institut, in the Jury Reports of the 
London Exhibition. 

It is mortifying to your Committee to haye to report, that 
results of so much yalue are almost inaccessible to the public, 
and that a great proportion of the inhabitants of Canada, if not 
ignorant of the existence of the survey, are at least unacquainted 
with what it has achieved. The annual reports are presented 
to Parliament, and buried in the Journals of the House, except 
a few hundred copies, which are distributed by Members amongst 
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their friends, so that the reports of two consecutive years rarely 
fall into the same hands. As a further proof of the ignorance 
which prevails as to what has already been done, your Com- 
mittee may mention, that the existence of a combustible mate- 
rial, closely resembling coal, in the rock at Quebec, which has 
lately occupied so much attention, is fully described, and the 
reasons why there is small probability of its being profitably 
worked given at large in the report of 1844, pp. 19 and 20.— 
These facts speak for themselves as to the necessity of repub- 
lishing the reports in some shape. 

Another serious deficiency is the want of a map, Not only 
are the annual topographical measurements of the survey un- 
known, till the publisher of some new map obtains copies of 
them, but it is extremely difficult to follow a geological descrip- 
tion without a map, and a student must colour one for himself 
from the reports, before he can get a clear knowledge of the 
geological features of the country. 

Again, there are many things which even the reports do not 
contain, were they accessible, viz: plates and descriptions of 
new and characteristic fossils, sections and illustrations of the 
disturbances of the strata, &c., without which a complete under- 
standing of the subject cannot be obtained. We may mention 
also generalizations, and theoretical conclusions, deduced, not 
from the report of one season’s work, but from a comparison 
of the whole, such as the investigations upon the metamorphic 
rocks already mentioned, which must be sought for in a perfect 
form in the papers communicated by Messrs. Logan and Hunt 
to the scientific bodies of Europe and the United States. 

Lastly, the vast collection of minerals accumulated at Mon- 
treal, from insufficiency of funds to provide for their proper 
arrangement, lie in a great measure buried in packing cases in 
the vaults and sheds of the Survey Office. 

With a view to remedying these deficiencies, your Committee 
would recommend the immediate republication of the substance 
of all the former reports. The course which your Committee 
recommend, would be, to publish all that is necessary of the 
old reports, revising, re-arranging, and if necessary adding to 
them, so as to give a connected and systematic view of the 
geology of the Province, as far as it is at present known. This 
volume, which would not be a very large one, should be accom- 
panied by a coloured geological map of the whole Province, 
upon a scale of from 20 to 25 miles to the inch, and should be 
illustrated with a few wood cuts of the most characteristic 
fossils, and, the most common crystalline forms of minerals, 
with plates of such geological sections as may be requisite to 
elucidate the subject, and, if necessary, with maps on a larger 
scale of particular localities, which may require more minute- 
ness of detail to exhibit their structure, or the occurrence of 
mineral veins. There should also be a copious index of the 
localities reported upon, and another of economic materials, 
with a reference to the body of the work, where a fuller des- 
cription of them and their geological relations, and geographical 
distribution, would be found. 

The publication of the annual reports of future progress 
should continue as heretofore, with the addition of such wood 
cuts, sections, and detailed maps, as might be judged necessary 
to elucidate the report in an uniform shape with the volume 
above mentioned, to which they would, in fact, become an 
annual Appendix. In order to secure this uniformity, as the 
annual reports would be published by the House, and form part 
of the journals, the revised reports, though not on the journals, 
should be published in the same form. 

Your Committee would also recommend the publication, in 
numbers, from time to time, as materials accumulate, of plates 
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of new and characteristic fossils, with letter-press descriptions, 
together with such other illustrations, sections, &c., as may be 
thought of scientific value, but not of a nature to accompany 
the reports as above mentioned. 

The importance of an accurate geological acquaintance with 
the country is so universally acknowledged, that it is un- 
necessary to do more than point out some portions of the 
evidence, which shew the immediate practical results; but 
as an apparent misapprehension exists in some quarters as 
to the objects of such a national undertaking, your Com- 
mittee may be pardoned for making some additional obser- 
vations. The discovery of valuable economic materials speaks 
for itself, although, even here it may be doubted, whether 
the relative importance of the minerals indicated is always 
justly appreciated, whether the crystalline limestones of the 
Laurentian series have not been of more real value, than 
some discoveries of a far more imposing character. But 
where the outline of some formation of no very obvious 
economic use is accurately traced for many miles, when 
minute and laborious investigations are carried on of the un- 
dulations, contortions and disturbances of other strata, with 
exact measures of their thickness and dip, and when the 
greatest attention is paid to the fossils they contain, some 
people are apt to think that the Geologist might be more use- 
fully employed. They draw a distinction between practical 
utility and scientific interest. The ultimate object, however, 
of all science is practical utility ; it is only a systematic, instead 
of a desultory search for valuable facts. The discovery of 
some useful material at a particular point would be an isolated 
fact though perhaps of great importance to that locality; but 
combined with a correct scientific knowledge of the geology of 
the country, it would be not only available over an extensive 
region, but would be the contribution of a valuable truth to 
the whole world. Instances of this intimate connection be- 
tween science and economics will be found in the evidence. 

Again different individuals, according to their several pur- 
suits, expect information of a special nature from the Geological 
department. The agriculturist wishes to have every bed of 
marl pointed out, and an analysis of every soil; the architect 
or engineer calls for details of accessible building stone, brick- 
clay, and hydraulic lime ; while the miner wants information 
of where mineral veins occur, the abundance of the ores, their 
chemical constituents, and the per centage of metal. Now, 
details of this description for the whole country cannot be ex- 
pected, especially where it is to such an extent uncleared. The 
duties of persons engaged in a Provincial Survey is to ascertain 
and make known with such accuracy and detail as is practi- 
cable, the physical structure of the country; to record the lo- 
calities where any valuable material has been observed, with 
its probable extent, and the direction in which its recurrence 
may be expected, and in the case of mineral veins, to describe 
their character as far as visible, the apparent richness and 
abundance of the ores, and the indications which the country 
exhibits of the frequent occurrence of the lodes. They cannot 
point out every bed of marl or brick-clay, or pause to search out 
every promise of a mine, or still more the probability of its 
being worked to commercial advantage. The practical details 
must, of necessity, be left to private enterprise to accomplish. 
No appropriation by Parliament, no staff of geologists, however 
extensive, would suffice for the whole Province, if more were 
expected. The public should provide general information for 
all; the individuals who are to turn it to their private profit, 
must supply the rest. 

In conclusion, your committee beg leave to submit the fol- 
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lowing summary of their recommendations, with an estimate of 
the annual expenditure, which would be required to put them 
in practice. 

1. The republication of not less than 20,000 copies of. the 
revised reports, with a coloured map. The expense of this is 
already provided for by the additional appropriation of £2000 
in the estimates of last year. 

2. The publication of the same number of the annual reports 
of future years uniformly with the above. 

3. The periodical publication of 3000 copies of plates and 
descriptions of fossils, &c. 

4. The gratuitous distribution of the two former as follows : 
Four copies to each Member of the Legislature, copies to the 
Governments of all British Colonies, and the East India Com- 
pany, for distribution by them to public libraries and Scientific 
institutions, and one copy to every University, College, Liter- 
ary and Scientific Society, Mechanics’ Institute, Library Asso- 
* ciation, Grammar, Normal and Model School, Municipal and 
Common School Library in this Province, applying for the 
same, and to the principal learned Societies in the United 
States and Europe. The gratuitous distribution of the latter 
to be confined to one copy to each member of the Legislature, 
the copies to Municipal and Common School Libraries to be 
omitted, and the number sent to British Colonies and foreign 
Societies proportionately restricted. The remainder, after keep- 
ing some on hand for parties subsequently added to the gratuit- 
ous list, to be for sale at cost price. 

5. The establishment and maintenance of the Museum and 
Library upon an efficient footing. 

6. To provide for the supply of Geological and Mineralogi- 
cal specimens to other Museums. 

7. The employment of topographical surveyors and their 
parties, to assist in the Geological Surveys, when judged ne- 
cessary. 

8. The employment of two or three additional explorers. 

9. The employment of a Resident Assistant, as keeper of 
the Museum, and in the general business of the office. 

10. The employment of a Second Assistant Geologist, 
charged more especially with the exploration of mineral locali- 
ties. The Committee wish it to be understood that in the pre- 
sent state of the country they consider this the least essential 
addition to the establishment, and unless ample funds are pro- 
vided, they would not advise it, to the prejudice of any other 
of their recommendations. 

11. The encouragement of voluntary assistance by the pub- 
lication of questions and short instructions how and what to 
observe and collect. 

12. Securing the aid of Deputy Provincial Surveyors, and 
requiring all persons admitted as Surveyors for the future, to 
pass an examination in the rudiments of Geology. 

18. The establishment of certain points in different parts of 
the country, as a basis from which local surveys may be reck- 
oned. 

14. Requiring all Railway Companies to furnish plans and 
sections of their surveys. 


Estimated Annual Cost of the Department as Compared with the 


Present Expenditure. 
Present. Future. 
Salary of Director of Survey........seeeeeeeee £555 £555 
of Assistant Geologist...........sceeceeeseeee 833 400 
«© of Chemist and Mineralogist............+. « 800 400 
% of Resident Assistant........c000000 sesee see 200 
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Explorers «2.00.00. 000 cccees cosees coeces eee seeeeee weccees ve 120 450 
Field expenses of two Surveys........ ..... eee 600 600 
Topographical Surveyors and their parties....... 750 

Publications of fossils, sections, &c., including 
services of a Palscontologist .......s..c0e0+ sense +e 800 
Laboratory ...00 cceves ces cee cecces cecees os coves ees peceee 100 100 
Museum .....000+ csecceces soccovees eecene coscdeces caveee bes 200 
Books, Instruments, &€..........sseece cee seees seeeees 200 
Fuel, Messenger, and incidental expenses........ 275 845 
£2,283 £5,000 

Assistant more particularly charged with exam- 
ination of mineral veins and his field expenses, 1,000 
£6,000 


The whole nevertheless, respectfully submitted. 
JOHN LANGTON, Chairman. 
Committee Room, Legislative Assembly, 
29th March, 1855. 





On the Durability of Railroad Iron. 
BY WILLIAM TRURAN, ESQ. 

The duration of the iron rails of our great railroads is a subject of 
vast importance to all interested in the maintenance and extension of 
railway communication. In all estimates for new roads for thinly 
settled districts, the cost of the iron rails figures as the most prominent 
item; and even in the thinly settled States of Europe, where the metal 
is obtained at a comparatively cheap rate, the cost of the rails forms 
no inconsiderable portion of the whole expense of construction. On 
the first introduction of railroads, it was confidently asserted by their 
promoters, that the iron rails would last for an indefinite period. A 
few months working, however, demonstrated, that although manu- 
factured from the best metal, iron railway bars were subject to lamina- 
tion and disintegration from the repeated rolling of heavy loads. Their 
duration, in numerous cases, did not exceed two or three years, and in 
no instance of a raiload having a heavy traffic, have the rails remained 
sound and in working condition for more than 14 years. On some of 
the earliest constructed lines in England, the rails have been changed 
twice and even three times within twenty years. Opportunities have, 
therefore, presented themselves to the engineers of such lines, of ascer- 
taining the actual traffic which iron rails are capable of withstanding 
under different circumstances.—But if note has been taken of the facts 
relating to rails, which have been taken up, itis to be sincerly regretted 
that they have not been recorded in one of the numerous scientific pub- 
lications of Europe or this country. Their publication would be of the 
greatest benefit to railroad companies, and, eventuaily, would be of 
essential service to engineers and scientific men generally. 

The traffic which rails of ordinary quality are capable of bearing, 
will depend on circumstances; but where the conditions are of a fav- 
orable nature, and the bars themselves perfectly sound, it will not fall 
far short of twenty millions of tons. But, although rails will stand the 
rolling of this traffic, those which are daily observed in a dilapidated 
state on numerous railways, have not, in the majority of cases, carried 
the one-fourth of this traffic; and immense quantities of rails have 
doubtlessly been renewed before they have borne the one-tenth of this 
weight. Well recorded observations are wanted on this head, and 
pending the publication of more extended observations, the writer would 
direct attention to the following observed cases of rails, which have 
stood the carriage of several millions of tons under very disadvantageous 
circumstances. 

It may be necessary to state, that the rails used in every case, but 
the last, were of the usual quality, (those in case 2 are a portion of 
the bars manufactured for the Moscow and St. Petersburgh Railway.) 
They were manufactured in a manner commonly pursued at Welsh 
rolling mills, and were, in point of quality and appearance, equal to 
any manufactured or in use in Europe. The rails in the Hirwain road 
were rolled from inferior metal, and were not in other respects, well 
manufactured. 

It may be necessary also, to mention in this place, that the gross 
weight of the trains is given in every instance.—This, it is believed, 
is perferable to giving the weight of the freight and omitting the weight 
of the engine and cars, which may be unnecessarily heavy or light for 
the loads which they convey. 

Case 1.—Railroad for the conveyance of minerals, near Merthyr 
Tydfil, Wales, length, 2 miles; gauge, 4 feet 8-5 inches. This line is 











238 ON THE DURABILITY OF RAILROAD IRON. 


a gradient of 2 inches rise in the chain through its whole length, and 
contains curves so low as 3 chainsradius. The wagons employed weigh 
8 tons 12 cwts. when empty, and 7 tons 1 cwt. when loaded. They are 
mounted on 4 cast iron wheels, 30 inches in diameter, keyed fast on 
the axles, and have outside bearing brasses, but neither buffer, draw 
nor bearing springs. The motive power consists of locomotive engines 
weighing from 14 to 16 tons each exclusive of tender. The rate of 
hauling ranges from 10 to 16 miles an hour. 

This line was originally laid in avery temporary manner, with bridge 
rails 2-5 inches high, 2 inches wide at the top or bearing part, and 6 
inches at the foot; and weighing 36 lbs. per yard lineal. They were 
fastened by spikes through the flanches to cross sleepers, 6 inches by 
4 inches, by 6 feet long, at intervals of 4 feet. The ballasting con- 
sisted of the clay and peaty soil excavated from the side drains, and 
distributed in a layer one foot thick under the sleepers. 

After two years’ Wear, with the engines and wagons described above, 
the original rails were laminated to an extent that rendered their 
renewal a matter of necessity. The gross traffic that passed over 
them during that period, amounted to 1,822,800 tons. Had these rails 
been supported by larger sleepers at shorter intervals, and these 
sleepers packed up by proper ballasting, they would have stood the 
wear and tear of from twice or three times the above quantity of traffic. 

Case 2.—The railroad previously described, was relaid with T rails 
8-75 inches high, 2-5 inches wide at the head, and 3-5 inches broad 
at the foot; and they weighed 63 pounds per lineal yard. The small 
sleepers were replaced by others, averaging 9 inches wide, by 9 feet 
long, at the reduced distance of 3 feet apart from centretocentre. The 
rails were also supported on shallow cast iron chairs, which were 
spiked to the sleepers, and the clay ballasting was strengthened by the 
addition of a thick layer of broken stones. The new rails with the 
altered mode of laying, have now been in use ten years, during which 
period the gross traffic over them has been 9,710,000 tons. 

The height of these rails when new, was 3-75 inches, as previously 
stated, but by wear and abrasion from the rolling of the above weight, 
their height has been reduced to 3-63 inches. Taken collectively, 
these rails have endured very well, and with the exception of a very 
few crushed and bruised bars, which will require immediate renewal, 
they will, probably continue fit for the traffic for at least three years 
again. Hence their duration may be estimated as equal to the move- 
ment of 12,600,000 tons. 

To show the ill effects which must result from inattention to the state 
of the sleepers, at different places on the line, a-sleeper was per- 
mitted to remain without support. After a lapse of a few days, the 
rails immediately over the slackened sleepers, were found crushed and 
flattened for a length of 6 or 7 inches, so as to reduce the depth of the 
bar from 3-63 to 8-2 inches. Similar results followed, when the dis- 
tance between any two sleepers was increased to more than 4-5 feet ; 
thus showing the necessity of having, under the rails, a firm and rigid 
support at very short intervals, to prevent as far as possible all inju- 
rious deflection. 

In those rails which have broken down, either from lamination, or 
during the foregoing experiments, the impropriety of using any other 
than puddled iron in the top surface of the rail was fully displayed. 
These rail bars were manufactured from piles of the ordinary quality 
and description, with a top plate of the so-called ‘best iron,” one inch 
in thickness. This plate in the course of rolling was reduced in thick- 
ness, to 16 of an inch in the finished bar. Now, all the lamination 
which has yet been discovered, has occurred with this superfical coating 
of ‘best iron,” which has often pealed off, in long narrow strips or 
splinters, of several feet in length. 

Casr 3.—Mineral railroad, consisting of a steep incline plane of the 
4 feet 8. 5 inches guage, with a double track of rails, each 480 yards 
long, and falling 6-7 feet per chain.—The direction of the traffic being 
downwards, this portion is worked by the gravity of the descending 
full wagons, which are made to draw up the empties, by means of 
ropes, working over rope rolls and friction drums, revolving on gud- 
geons at the incline top. The rails were of the bridge pattern, 2.5 
inches high, 2 inches wide at top, 6 inches broad at the foot and weighed 
57 pounds per yard. They were supported on flat cast metal chairs, 
which were spiked to transverse sleepers of 8 inches wide, by 8 feet 
long, placed 8 feet apart.—Under the sleepers, there was a thin stratum 
of clayey soil as ballast. 

The wagons described in case 1, roll over this section, also at velo- 
cities averaging 12 miles per hour. The rails on this section were in 
use for eleven years, during which time the traffic over them amounted 
to 8,087,000 tons, equal to 4,043,500 tons over each track. The in- 
jury which results to the rails from the absence of adequate support 
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under the sleepers was manifest in this case, and undoubtedly was the 
means of shortening their duration fully one-half. 

While forming another mineral railroad, crossing under this section, 
it became necessary to evacuate an opening, 10 yards wide, over which 
the rails were carried by four pieces of pine timber; one being placed 
under the centre of each rail bar. The deflection of the beams by the 
passing of the loaded wagons, was from 2-5 to 3 inches, and from this 
cause alone, the whole of the rails on these pine stringers were battered 
and laminated so as to require renewal in the short space of two months, 
and after they had borne a traffic of no more than 61,300 tons. 

Casz 4.—Mineral railroad, on a dead level throughout, consisting 
of a single track bridge rails, the same as those described in case 1, 
but spiked directly to sleepers, averaging 6 inches wide, by 6-5 feet 
long, placed 3 feet apart on broken limestone, as ballasting. The 
wagons previously described, work over this section also, but the 
motive power being horses, the rate of travelling rarely exceeds three 
miles an hour. The rails on this section have now been in use 11 years, 
have borne a traffic of nearly 4,900,000 tons, and with the renewal of 
the wood-work of the line, will probably last for a similar period, and 
for the passage of an equal quantity of traffic. Their duration 
may, therefore, be assumed to be equal to the transport of 9,800,000 
tons. 

From the foregoing examples it will be seen, that while bridge rails, 
weighing 56 pounds per yard, were destroyed with the passage of 
1,822,800 tons, hauled at a velocity of 12 to 16 miles an hour, by loco- 
motive engine, weighing from 14 to 16 tons each; with the same 
wagons, but at the reduced speed of 12 miles an hour, they have stood 
under the passage of 4,033,500 tons; and with the same wagons, but 
at the still further reduced speed of 3 miles an hour, they have stood 
the wear and tear from the passage of 4,900,000 tons, without material 
injury. 

tem 5.—Railroad for the conveyance of coal, consisting of an in- 
clined plane, falling 7 inches per yard, forming a double track of rails 
of the 4 feet 8-5 inches guage, 400 yards long, and worked by station- 
ary steam power at top, through the medium of ropesanddrums. The 
rails are of the inverted U pattern or Evans’ patent, weight 90 lbs. per 
yard, were 8-4 inches high, 2.74 inches wide at the head, 4 inches 
wide at the foot, rolled in lengths of 15 feet, and supported at intervals 
of 3-5 feet, by cast iron chairs resting on massive blocks of limestone. 

Each track of rails is traversed by a single wagon, mounted on four 
cast iron wheels, 2 feet diameter, keyed on wrought iron axles, and 
revolving in brass fitted plummer blocks bolted to the frame work of 
the wagon. The weight of the wagon when empty is 7 tons 2 ewts., 
when full, 13 tons 16 cwts., and it is drawn at an average speed of 8 
miles an hour. 

These rails have now been in use seventeen years, and the gross 
traffic which has passed up and down the plane, amounts to 11,016,000 
tons, or 5,508,000 tons over each track, The result of this traffic has 
been to reduce the height of the rails from wear and abrasion, from 3-4 
to 3-26 inches.—In other respects they are in good condition, and will 
probably sustain a further traffic of 3,500,000 tons, making their dura- 
tion equal to 8,000,000 tons. 

Case 6.—Railroad for the conveyance of limestone, a single track 2 
1-2 miles long, worked by horse power. The rails were of the fish- 
bellied section, 5inches high, 2 inches wide at the head, and .75 inches 
thickness of centre web, weighed 55 pounds per yard, and were laid in 
in cast iron chairs resting at intervals of 3.5 feet on limestone blocks 
of from 2 1-2 to3 ewts. each. 

The wagons, which were made wholly of wrought or cast iron, 
weighed, when light, 1 ton 19 cwts., and when loaded, 8 tons 10 cwts. 
each. The wheels were 2 feet 6 inches in diameter. and turned loosely 
on the axles, which were bolted to the under side of the carriage. 

These rails stood for nine years with an average annual traffic of 
180,960 tons, or a gross total of 1,628,640 tons, when they were re- 
placed by stronger bars. 

Case 7.—Railroad consisting of an inclined plane, with a double 
track of rails raising 9.7 feet per chain forward. Rails of the bridge 
pattern, weighing 56 pounds per yard, 2.875 inches wide at head, and 
5.625 inches at the foot; spiked directly to cross sleepers 9 inches 
wide, by 9 feet long, at distances of 3 feet 3inches apart. The sleepers 
repose on a thick deposit of broken scoria, from the blast furnace in 
the neighborhood, which is found to be anexcellent material for ballast- 
ing the permanent way of railroads, 

The wagons running on this road are of wrought iron, mounted on 
4 cast iron wheels, 30 inches in diameter, turning loosely on their 
axles, and are without springs of any kind. They weigh when light, 
1 ton 8 cwts., and when loaded, 4 tons 16 cwts.; and are drawn by 
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stationary steam power acting through drums and chains, at an aver- 
age speed of 6 miles an hour. 

These rails have been in use thirteen years, and appear but very 

little the worse for the traffic which has passed over them. This has 
amounted to a gross weight of 7,840,000 tons, or 3,920,000 tons over 
each track. Their duration may be fairly estimated at twice this 
weight, or 7,840,000 tons over each track of rails. 
Case 8.—Railroads for the conveyance of goods, metals, and min- 
erals, consisting of a single track of rails of the bridge pattern, weigh- 
ing 75 pounds per yard, 2.5 inches high, 2 inches wide at head, and 6 
inches at base, laid in shallow cast iron chairs, which are spiked to 
sleepers 9 inches wide, by J feet long, placed at distances of 3.5 feet 
apart. 

Pthe wagons travelling over this roud are of various patterns, and 
are, with a few exceptions, devoid of springs.—Their weight, when 
empty, varies from 26 to 63 cwts., and when loaded, from 6 to 11 tons. 
The speed at which they are drawn varies, also, from 8 miles an hour, 
the speed of those drawn by horses, to 12 miles an hour, for those 
drawn by steam locomotive engines, 

These rails have had the wear and tear fromthe passage of 4,783,000 


“tons of miscellaneous traffic, but from their damaged condition, we cannot 


estimate their duration at more than 5,500,000 tons. 

Casgz 9.—Railroad for the conveyance of coal, consisting of a single 
track of parallel rails, weighing 40 pounds per yard, 3.87 inches high, 
1.87 inches wide at the head, 1.2 inches wide at base, with centre web 
.56 inch thick, laid in cast iron chairs pegged to stone blocks, weighing 
from 4 to 6 cwts. each, and placed at an average distance of 3 feet 
apart from centre to centre. 

The wagons running on this road are drawn by horses at an average 
speed of 4 miles per hour, and are mounted on four cast iron wheels, 
28 inches in diameter, turning loosely on their axles, which are bolted 
to the wrought iron frame of the wagon. They weigh, when empty, 3 
tons, and when loaded, 5 tons 17 ewts. 

The gross traffic over this line has amounted, during the 13 years 
which it has been open, to 8,626,000 tons, and it now remains in a good 
working condition. The duration of these rails may, therefore, be 
estimated at about 15,000,000 tons. 

Case 10.—Taff Vale Railroad, for the conveyance of passengers, 
metals, minerals and general merchandize, between Cardiff and Merthyr 
Tydfil. Upper section consisting of a single track of parallel rails of 
a single head form, weighing 50 pounds per yard, 4.5 inches high, 2.2 
inches wide at head, 2 inches width of lower web, and .66 inch thick- 
ness of centre rib or web, supported at intervals of 3 feet by chairs 
bolted to cross sleepers 10 inches wide by 9 feet long. The ballasting 
under the sleepers consists of a thick stratum of broken cinders. 

The wagons and carriages running on this road, vary considerably 
in their weight—from 2 tons 10 cwts. to 4 tons 10 cwts, when light, 
and from 8 tons to 12 tons when loaded. They are furnished with 
wrought iron wheels and tyres, bearing springs and friction brakes, 
and the passenger carriages have buffer and draw springs. The loco- 
motive engines employed, weigh about 20 tons, exclusive of tenders 
and work at speeds varying from 15 miles per hour, for slow mineral 
trains, to 30 miles an hour for passengers. 

These rails have been in use nearly 13 years, and from the most 
careful computations, the traffic over them has been 5,400,000 tons. 
At the crossing and portions of the line where a considerable braking 
power is applied, their depth is reduced by abrasion, to 4.4 inches, but 
in all other respects these rails are generally sound. Their duration 
may be estimated as equal to the rolling of 10,000,000 tons. 

Case 11.—Taff Vale Railroad—the down-line from the Aberdare 
junction to Cardiff. Length of the line, 14 miles, and falls at the rate 
of 15 feet per mile. Rails of the parallel double headed section ; depth, 
5inches; width of head and foot, 2.5 inches; centre web, .75 inch 
thick; weight, 72 lbs. per yard. They are supported at intervals of 2 
feet 9 inches by cast iron chairs firmly bolted to cross sleepers, 10 
inches wide by 9 feet long. In all other respects, the formation of this 
road is similar to that of the upper section near Merhyr Tydfil. 

The carriages and engines last described, work on this section also, 
and at similar speeds, It is traversed daily by 3 passenger, 1 mail, 
and numerous luggage, metal, mineral and merchandize trains. The 
passenger trains average about 96 tons gross each, but the mineral and 
other trains sometimes exceed 1000 tons in weight. 

From the annual traffic returns of this company, we find that in the 
eight years that these rails have been laid, the gross traffic which has 
rolled over them, amounts to 20,516,000 tons. Although this weight 
has caused considerable lamination and abrasion at the stations and 
on the sharpest curves, those rails are now in fair working order, and 
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with attention to the sleepers and ballastiag, they will last for the con- 
veyance of as much more. Hence their duration may be estimated as 
equal to the rolling of 41,000,000 tons. 

Cask 12.—Taff Vale Railroad—the up-line from the shipping port 
of Cardiff to the Aberdare junction. Thisline is of the same length, 
and is similar in its construction to the down line, with which it runs 
parallel throughout. It is traversed, also, by the same engines and 
and carriages, but the coal and coke wagons pass over this line empty. 

The rails are of the same date as those of the down line, and the gross 
weight which has rolled over them, amounts to 11,200,000 tons. Their 
general condition is very similar to those in the down line ; and their du- 
ration may be estimated as equal to the passage ofan additional weight 
of 11,200,000 tons, or a gross total of 22,400,000 tons. The greater 
weight traversing the down line, is owing to the large quantities of 
coal sent down for shipment; the wagons used in the conveyance of 
of which return empty over the up line to the collieries. 

The rails on both sections having suffered nearly alike in lamination 
and abrasion, although one has sustained little mere than half the 
rolling of the other, is accounted for by the cicum<tance of the gradient 
being just sufficient to enable the engines and loaded wagons to roll 
down the one line, while on the other the ascent with 90 or 100 empty 
wagons is accomplished with difficulty by. engines having 18 inch 
eylinders. The abrasion and injury to therails by the slipping of the 
engine wheels in ascending gradients, is probably equal to, if it does 
not exceed, that from the rolling of the traffic. 

Casr-13.—Railroad for the conveyance of minerals to the Hirwain 
Iron Works, consisting of a single track, 3 miles long, of the 4 feet 8.5 
inch guage. Rails, ofa parallel single head form, 4.25 inches deep, 2.5 
inches wide at the head and .75 inch thickness of centre web. They 
weigh 46 lbs. per yard, and are screwed fast to single cheek chairs on 
massive stone blocks every 4 feet. The ballasting consists of blast 
furnace cinders, and dust from the coke yard. 

The carriages are constructed of wrought and cast iron frames, and 
are mounted on 4 cast iron wheels 32 inches diameter, turning loosely 
on axles bolted firmly to the carriage frame. They weigh when light 
2 tons 5 ewts., and when loaded, 5 tons, but are unprovided with any 
springs. The locomotive engines weigh 10 tons each when in running 
order and propel the loaded carriages at an average speed of 10 miles 
an hour. 

This road has been laid with these rails about 4 years.—The gross 
weight which has passed over it in that time amounts to 1,055,000 tons. 
On carefully examining the state of the rails after this traffic, 23 per 
cent. were found laminated to an extent rendering their immediate 
replacement by sound rails indispensable; while the others cannot, 
under existing circumstances, last more than 2 yearsagain. The dura- 
tion, then, of the rails on this road may be estimated as equal to the 
passage of 1,318,000 tons, or considerably less than either of the 
previous examples. 

In reference to the foregoing examples of the duration of railway 
bars under different conditions of laying and working, we may remark 
that in every instance where, in the construction of the permanent way, 
sufficient solidity has not been obtained by the employment of adequate 
sleepers, the destruction of the rails has been most rapid. This was 
the result with cases 1 and 6, and the effects are visiblein 3, 4, 5, and 
8. The greater duration of 11 and 12 over the others, must be ascribed 
to the use of heavy rails, wagons and carriages with bearing springs, 
anda well constructed and carefully maintained permanent way. No. 
12 is a very favorable instance of durability—probably, equal to any 
ever laid, which has principally resulted from the very favorable grade 
of the line. No. 10, with heavier rails, would have equalled No. 11, 
as the conditions are otherwise similar.—The absence of bearing springs 
to all wagons, except those in cases 10, 11 and 12, must also have had 
a very prejudical effect on the rails and greatly lessened their dura- 
tion.—In case 6 the rails were too weak, and the support unequal to 
the hedvy wagons employed. Case 9, with heavier blocks and lighter 
wagons, is a very favorable specimen of a mineral railroad. Case 13 
shows the most unfavorable results of the whole number detailed, but 
when the very inferior quality of the metal used and the defective 
nature of the fastening employed is fully considered, a different result 
could scarcely be expected. 

In the tabular statement of the duration of the rails, it is supposed 
that the cost of labor and materials in replacing unsound bars and the 
ultimate expenses incidental to the entire renewal of the rails, when 
worn out, will be equivalent to the value of the old metal obtained. 
This is found to agree very nearly with the results obtained in practice. 

We have in our possession, similar notes respecting the duration of 
cast iron rails, of which numerous example; may be seen at or in the 
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neighborhood of Merthy Tydfil; but the general abandonment of this 
material for that of wrought iron, would cause such notes of little 
value, if published. 


Tabular Statement of the Duration of Iron Railroad Bars. 
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Discovery of Ancient Greek Sculpture, 





Letters from Athens mention the discovery of 300 antique statues, 
or fragments of sculpture, recently brought to light by excavations at 
Argos, on the site of the Temple of Juno. These precious remains of 
ancient art have been recovered by the Greek Government; and, if it 
had any large spirit or interest in archeology, Argos possesses within 
its classic soil quarries of invaluable works of sculpture buried in the 
ruins of the ancient city, and which might be reclaimed at no great 
cost. Indeed, the sites of the old Greek temples in many districts, 
excavated by the Government or by the capital of associations, would 
probably, by sale of the works discovered, amply repay the outlay. 
We have evidence of value received in the voluntary and enterprising 
exertions of our own countrymen, SirCharles Fellowesand Mr. Layard, 
and in the produce of the rival labours of M. Botta and M. de Sauley, 
under the auspices of the French Government. The small village of 
Argo stands on the ruins of the ancient Argos. The old town is 
described by Strabo as the principal city of Peloponnesus next to Sparta. 
In number and magnificence of temples and public edifices, in schools 
of art and great artists, it perhaps only yielded the palm to Athens. 
In sculpture the Sicyonico-Argive school, under Polycletus, rivaled 
the attic studios of Phidias and Praxiteles. Pausanias, in his descrip- 
tion of the temples, statues, and paintings remaining in Greece, when 
about A. D. 177 he travelled throughout all its States, describes the 
classic relics with the detail and accuracy of a Murray’s Handbook, and 
devotes several pages to theremains of Argos in his time. The temples 
and their inestimable works of art were then generally complete and 
perfect. Their marbles and casts of metal were of priceless value, 
comprising many statues in marble and brass by Lysippus and other 
eminent sculptors, besides the works of local artists. The Temple of 
Juno, inits architecture and riches of art, competed with the Parthenon. 
The Roman generals, the barbarians, and the pirates we know plundered 
the Greek cities, both before and after the visit of Pausanias. Never- 
theless, the great bulk of treasures escaped, the majority of the ‘Tem 
ples of God” being preserved from sacrilege out of regard for the 
common sentiment of religion and the faith of the conquered races, 
Rome, Florence, and Naples, and private collections on the continent 
and in England doubtless contain many first-class works of Greek 
sculpture ; but the mass, probably, remains, whole or fragmentary, 
beneath the ruins of their ancient resting places. Indeed, the Elgin 
Marbles have only within this century been rescued from ruin and 
destruction by their transference from the architraves of the Parthenon 
to the British Museum. The recent discoveries therefore at Argos 
have occasioned the deepest interest on the continentamong artists and 
lovers of art. They may come to light unquestionable works of Poly- 





cletus. Although inferior to Phidias ‘‘in the fashioning of gods in 
general,” he was the most celebrated of Greek sculptors in the perfec- 
tion of his colossal statues and in the superior representation of beautiful 
gymnastic figures. One of his statues, the Doryphorus, became a canon 
of the proportions of the human frame. Pliny ascribes to him the 
establishment of the principle that the weight of the body should be 
laid chiefly on one foot, whence resulted the contrast, so significant and 
attractive, of the bearing and more compressed with the borne and 
more developed side of the human body. Polycletus is recorded to 
have conquered Phidias, Ctesilaus, Phradmon, and Cydon with his 
Amazon in a contest of artists at Ephesus. We are glad to learn that 
the Greek Government will permit casts to be taken of these newly- 
discovered sculptures, which we may therefore expect will soon become 
as general and as valuable models as the Niobe and the Elgin Marbles. 
The excavations also, we understand, are to be continued. We hope 
that this spirit of antiquarian research in Greece, thus rewarded and 
excited, will induce King Otho to direct similar explorations on the 
sites of the Argive Temples of the Lycian Apollo, Bacchus, Minerva, 
and of other monuments of Argos. Their localitles are minutely 
described by ancient and modern travellers. The majority of our 
readers, may not know that Pausanias commonly gives the distances 
and measurements of the Greek temples with minute accuracy, as 
tested by travellers of our own times. He moreover, records particu- 
larly all the chief works of sculpture in every building. His account, 
also, of pictures is equally singularand full. The description of one 
great work of Polygnotus—the subject of which was the taking of Troy 
and the embarcation of the Greeks—occupies several pages. The new 
Ministry at Athens will find a useful guidebook if they only first ex- 
haust Pausanias. If Greece will not progress, His Majesty may as 
well increase the stores of Dresden and Munich.—Lvening Mail. 





Inaugeration of the Calcutta Railway. 





This great event took place on the 8rd February 1855. The line is 
now completed for 122 miles to the collieries at Ranee-gunge, but 
Burdwan, a town of importance, about 68 miles from Calcutta, was 
selected for the ceremonies of the day, in order to suit the convenience 
of all parties. Two trains were appointed to convey 600 passengers 
from Calcutta to that station. The terminus at Howrah opposite Cal- 
cutta was decorated for the occasion with great taste. 

**The train reached Burdwan in about three hours. The whole 
Government (the Governor-General excepted) was on board, and a 
bishop and a bishop elect. It was important, therefore, that the ut- 
most care should be exerted to prevent accidents. At Burdwan the 
station was d:corated in the most tasteful style, and a sumptuous en- 
tertainment was spread in a noble pavillion for 700 guests. 

The enthusiasm of the natives along the line was boundless. The 
towns and villages poured forth their inhabitants by hundreds and 
thousands to witness the grand spectacle, and in many places, more 
especially where education had made progress, gave us the most 
hearty cheers. 

Contracts have been made for the completion of more than 600 
miles from Burdwan to Cawnpore, and Mr. Stephenson is pushing 
forward the operations with all his characteristic energy, and is so 
sanguine as to expect that the works will be accomplished in three 
years. There can be no doubt that all the earth-work and masonry 
may be completed within that period; but four bridges have to be 
constructed as large as London-bridge, and one of them of a depth of 
70 feet, and, as it appears to the engineers desirable to avoid the con- 
struction of temporary bridges, and to make those which are built 
permanent, there may be more delay than is at present anticipated.” 

Three thousand miles of Telegraph have been completed during 
one year in this Presidency, and it is hoped to furnish one thousand 
miles of Railway in three years. The value of the electric telegraph 
is likely to be fully shown during the approaching summer. The 
Governor-General Lord Dalhousie, whose health isin a declining state, 
will pass the hot weather and the rains at Ootacamund. The Foreign 
and Military Secretary will accompany him, and, thanks to Dr. 
O’Shaughnessy, he wiil be able to direct the affairs of India from his 
mountain eyrie with such facilities as no previous Governor-General 
has ever enjoyed. The electric telegraph has now been completed 
to the capital of each presidency, and it passes through the Ootacamund. 
By this matchless instrument he will be in daily and hourly commu- 
nication with all the subordinate Governments, and will be able to issue 
his instructions to every part of the country, and before sunset to re- 
ceive information of their having reached the most distant extremities 
of the empire. By the time he arrives at Ootacamund the telegraph 
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will have been completed to Peshawur, and he will be enabled, though 
2,000 miles distant, to regulate the negotiations with Dost Mahomed 
day by day.—( Correspondent of the Times.) 





Novel Galvanic and Electrotype Apparatus. 


An important invention has recently been specified by Mr. Charles 
Weightman Harrison, of Richmond, Surrey, for ‘‘ Improvements in 
obtaining and applying electric currents, and in the treatment of cer- 
tain products derived in obtaining the same,” parts of such improve- 
ments being applicable to the production of motive power. The in- 
ventor employs cast amalgam plates, produced by melting zinc ina 
crucible, and carefully adding mercury thereto in small proportions at 
a time, through a small earthenware funnel, with the end of the tube 
inserted in the molten metal. This amalgam is, for a short time, ex- 
posed to a slow heat, and then cast into the form and size required. 
Plates formed of 1 part mercury and 100 parts zinc, are said, when 
galvanically arranged, to give acurrent of higher power than common 
amalgamated zine plates, and to retain a protective character through- 
out. As negative electrodes, an alloy of iron and platinum, formed by 
strongly heating the metals together in a covered crucible, is used; 1 
part of platinum and 100 parts of iron, give a product which is unaf- 
fected by nitric or sulphuric acids of the ordinary commercial strengths, 
and which may, when cast, be hammered or rolled into thin sheets, 
and cut into convenient sizes. There is a peculiarity in the form of 
the negative electrodes which gives them a large increase of effective 
surface over the positive electrodes, and consists of bending the plates 
in a zigzag manner over their whole surface, and then dividing the 
bends to within a short distance of one or both ends, so as to afford 
openings whereby the lines of electric induction may pass direct to the 
back of the plates, or by partly dividing plates of metal into numerous 
bars, or segments, by which the same increase of surface and results 
are obtained. A powerful galvanic current is produced by bending a 
negative electrode, formed as above, across the middle, so as to oppose 
it to both surfaces of the positive electrode, and then immersing them 
in a vessel containing, in addition to the usual electrolytes, an oxide 
of chlorine, the protoxide, or euchlorine, being preferred; such gal- 
vanic combination, from the characteristic properties afforded by the 
compound of oxygen and chlorine, is called by the inventor ‘the 
euchlorine battery.” The presence of an euchlorine compound of oxy- 
gen in the exciting fluid, gives rise to the ready production of second- 
ary results, and thereby affords a powerful development of electricity, 
equal to that of the nitric acid double fluid batteries; while it is free 
from the inconvenience attendant on their use, and, by proper adapta- 
tions, its operations may be maintained for a lengthened period. The 
peculiarities of the inventor’s concentric battery are, that each of the 
positive plates is formed of a like quantity of metal, consequently they 
are progressively thicker as their size diminishes ; two negative plates 
intervene between the positive plates, and these are separated from 
each other by a non-conducting material, each pair of negative plates, 
however, being united so as to operate as one plate. The whole of the 
plates are contained in a square case, and the exciting solution em- 
ployed, where long-continued action and moderate power is required, 
is a saturated solution of muriate of ammonia, a supply of the solid 
salt being placed in the vacant spaces at the corners, behind perforated 
screens. ‘To avoid the inconvenience which is often experienced by the 
use of porous earthenware cells, from their being rarely alike perme- 
able, asbestos, or other incombustible amphibolite mineral is employed, 
by reducing it to a pulpy mass, and manufacturing it into sheets by the 
usual process of paper-making, these sheets being cut into the required 
sizes for diaphragms, and the edges united with gutta percha, or other 
material 


The second branch of the invention consists of the application of elec- 
tric currents around electro-magnets through square or rectangular- 
formed wires or ribbons, that conductor being found to possess great su- 
periority over common round wire. In the application of electric cur- 
rents as a motive power, what is termed a “ plate horse-shoe electro 
magnet” is used. It is manufactured of drawn plates of fibrous decarbon- 
ized soft iron, about a quarter of an inch in thickness, which are bent 
along the middle in the direction they have been drawn to the shape 
of an ordinary horse-shoe magnet, and until the arms are about a third 
of an inch distant from each other; the great length of poles, and the 
large, thin rectangular arms being the main peculiarity of the magnets. 
They can be applied in various ways for the production of motive 
power. The inventor gives descriptions of several methods of produc- 
ing motion ; it is not necessary here to enter into detail. 
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The third and last branch of the invention consists of improvements 
in the manufacture of colouring matter from the metallic salts derived 
in obtaining galvanic electricity, the improvement being that, instead 
of producing colouring materials from galvanic solutions, by the addi- 
tion thereto of the alkaline salts of chromium and ferrocyanogen, the 
acid solutions of these colouring bases are employed, and the chromic 
and ferrocyanic acids are caused to combine with, and be taken up by, 
the metallic salts or oxides. The colours thus produced are adapted 
for use in the manner of ‘ordinary colours, and from the fact of their 
being principally composed of oxide of zinc, they possess a more perma- 
nent character than common colours or paints.—Mining Journal. 





Canadian Minerals at the Paris Exhibition. 





Specimens of the following Minerals and products of Mineral origin 
have been sent to the Great Exhibition at Paris, as representatives of 
the Mineral wealth of Canada: 


Tron Oxydes, from Marmora, Madoc, Sherbrooke, Crosby, Hull, Leeds; 
and Portage du Fort. 

Bog Iron, from McNab, Wallace, Lake Nipissing, Houghton, Vau- 
dreuil, Nicolas, Machiche, Point de Lac, St. Pierre, Cap de la 
Madeleine and St. Valier. 

Titanic Lron, from Sutton and Brome. 

Ilmenite, from Bay St. Paul and St. Urbain. 

Blende, from Lake Superior. 

Galena, from Lake Superior, Gaspe, Ramsay and Lansdowne. 

Copper Ore, from Lake Superior, Lake Huron and Inverness. 

Native Copper, from Lake Superior. 

Gold and Silver Pyrites, from the Eastern Townships. 

Nickel, from Lakes Huron and Superior and d’ Aillebout. 

Native Silver, from Lake Superior. 

Native Gold, from Rivitre-du-Loup, Fief Saint Charles, Aubert de 
VIsle, Etchemin, Chauditre and Famine Rivers and from the 


neighbourhood. 
Platinum, from the Fief St. Charles. 
Iridium, from do. 


Gold Pyrites, from Beauce, 
Silver Pyrites, from do. 
Arsenical Pyrites, from do. 
Ochre of Uranium, from Madoc. 
Chromiferous Iron, from Bolton and Ham: 
Cobalt, from Lake Superior. 
Manganese, from Quebec. 
Iron Pyrites, from Lanoraye and the Eastern Townships. 
Molybdenite, from Lake Superior and Sommerville. 
Dolomite, from Dalhousie, Blythefield, Sutton, Brome, Shipton, St. 
Sylvestre and Pointe Levi. 
Magnesia, from Sutton and Bolton: 
Iron Ochre, from St. Anne, near Quebec, Cap de la Madeleine, Ship- 
ton, Pointe de Lac and Rimouski. 
Barytes, from Burgess and Lansdowne. 
Phosphate of Iron, from Vaudreuil. 
Lithographic Stone, from Marmora. 
Agates, from the North Shores of Lake Superior. 
Labradorites, from Grenville. ; 
Jasper, from Lake Huron. 
Red Quartz Agate, from Lake Superior. 
Perthites, from Bathurst. 
Rubies, from Burgess. 
Talc, from Bolton and Potton. 
Mica, from Grenville. 
Plumbago, from Grenville and Burgess. 
White Freestone, from St. Maurice. 
Amianthinite, from Dalhousie and Kamouraska. 
Phosphate of Lime, from Perth. 
from Brantford and Oneida. 
Shell-Marl, from Ottawa, Sheffield, Montreal and Stanstead: 
Whet-Stones, from Madoc and the Eastern Townships. 
Canadian Tripolite, from Laval. 
Slate, from the Eastern Townships. 
White Granite, from Hereford, Barnston, St. Joseph and Nicolet 
Pseudo-Granite, from Nicolet and Lorette. 
Freestone, from Ramsay, Pembroke and St. Manrice. 
Calcareous Freestone, from Lauzon and Chaudiere: 
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Lime, from Marmora, McNab, Les Chats, Gloucester, Montreal, Pack- 
enham and Caughnawaga. 

Trap, from St. Roch. 

Marble, from Oxford, Brompton Lake, Dudswell, St. Armand, St. Lin, 
McNab and Pakenham. 

Hydraulic Lime, from Thorold, Quebec, Oneida, Nepean and Brant- 
ford. 

Bricks for Building, from various places. 

Peat, from Longueuil and Sheffield. 

Asphaltum, from Enniskillen. 

Aerolite, found in Madoc, forming a mass of Iron with 6.35 per cent. 
of Nickel, weighing 370 lbs. 





The Refuse of the Smelting Furnaces.* 





The production of iron by the smelting-furnaces of Great Britain 
has reached 3,000,000 tons annually; and by a moderate calculation, 
it may be assumed that for every ton of iron two tons of slag are 
formed, making an aggregate of at least 6,000,000 tons of this hitherto 
refuse material. Not only has this vast accumulation of slag been to 
the present time comparatively useless, but it has proved an incum- 
brance and source of heavy expense to the ironmasters; for it is 
calculated that a sum of not less than £150,000 sterling is annually 
expended by and lost to them in removing the unsightly heaps from 
their premises, to be used as the most worthless of materials in 
mending old roads, and in filling gullies and other vacant spaces. 
We are, however, destined, before long, to witness this singular sub- 
stance applied to economic purposes of the highest utility; and we 
venture to predict that it will be hereafter seen superseding the labours 
of the quarry, rivalling the most valuable marble, and even in beauty 
and brilliancy many of the precious stones, such as the agate, the jasper, 
the different classes of variegated marbles, and even the very attrac- 
tive malachite. 

We now proceed to notice a highly interesting paper, read at the 
Society of Arts, by Dr. William H. Smith, of Philadelphia, U.S., ‘‘On 
the Utilisation of the Slags, or Molten Mineral Products of Smelting 
Furnaces.” The term “slag” has been defined by most standard 
authorities as the “‘ refuse vitreous products of smelting furnaces,” a 
definition which, being only applicable to slag in its altered conditions, 
after having been rendered brittle and worthless by improper treatment 
succeeding its withdrawal from the smelting furnace, he rejects as 
erroneous. In order to be fairly viewed and justly appreciated, slag 
must be considered both in its molten state, as a fused mineral pro- 
duct, and in the variety of combinations, forms, and general proper- 
ties it may be made to assume, under scientific treatment, subsequent 
to its removal from the smelting furnace. The first general view 
which slags thus considered naturally present, is that which relates to 
their philosophic character, which we briefly notice before passing to 
consider a more important aspect—viz., their commercial value. 

In the wide range of geological science we find but few general 
phenomena which cannot be elucidated by the chemico-mineralogical 
transformations of the smelting furnace. In that vast apparatus, by 
the study of existing operations, agencies, and laws, the geologist 
finds a clue to the formation of the earth, an exponent of those laws 
and phenomena which have modified and determined the condition of 
the rocky crust of the globe. When his cupola is built, and his blast 
started, the metallurgist is at once ready to daguereotype, or rather 
reproduce, although in minature, the mountainous deposits and diver- 
sified formation of the igneous rocks; and if his researches verge 
upon chemical science, in studying the agency of heat on the form 
colour, and other properties of matter, he can observe the influences 
which determine the staline or amorphous structure of slag, and 
those wonderful chemical affinities which bind together in definite 
atomic proportions the elementary molecules of slag, however complex 
the combinations it may assume under the smelting operation. 

The rocks of igneous origin are well known to the scientific world, and 
highly appreciated by the practical architect; they are the rocks of 
which Nature builds her loftiest mountains, and man constructs his 
most enduring monuments. Many of the mountain ranges even of 
this island are composed of those strata which have been thrown up 
and altered in mineral aspect by molten masses and veins, presenting 
no traces of decomposition, and which, like slag, are of igneous origin. 
Granite, syenite, protogine, serpentine, poryhyry, basalt, felspar, 
greenstone, lava, &c., are amongst the varieties of the igneous rocks, 





* The Mining Journal. 
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and the industrial purposes to which they are applied are numerous, 
and of primary importance. If we admit the existence of some deep- 
seated source of heat to which these rocks owe their origin, the anagoly 
between them and the products of smelting furnaces, which are 
composed of the same elements, fused by the same igneous agency, 
and modified in form, colour, and character, by the same fixed chemical 
laws, a doubt cannot be entertained of the value of this artificial 
mineral product, as combining in itself qualities possessed and divided 
amongst many natural varietics. Selecting the slags of iron furnaces, 
they will be found composed of silica, lime, and alumina, as their 
chief ingredients, in combination with traces of magnesia, protoxide 
of iron, sodium, potassium, carbon, manganese, carbon, sulphur, 
titanium, and phosphorus. According to the analysis of M. Berthier, 
the slag of the Dowlais furnaces, from which some of the manufactured 
samples exhibited were made, consists of silica, 40-4; lime, 38-4; 
alumina, 11:2; magnesia, 5-2; protoxide of iron, 3-8; and a trace of 
sulphur. Slags from >ther iron furnaces in France and England pre- 
sented similar analytical results, varying slightly as to the relative 
quantities of manganese and sulphur, while a mean average of the 
anthracite furnaces of America shows their slag to consist of silex 51, 
lime 21, and alumina 15. Prof. Philips, in his mineralogical work, 
observes :—‘‘ If we look more narrowly into the composition of the 
crust of the globe, as consisting chiefly of the earths and earthy ma- 
terials, we find that only three of the earths which have been 
discovered—viz., silica, alumina, and lime, are found to constitute its 
great bulk.” Regarding, therefore, silica, lime, and alumina, as the 
chief constituents of slag, we are furnished with the very ingredients 
out of which Nature has fashioned and annealed nearly all the valu- 
able building materials of the mineral kingdom. 

In the utilisation of slag for commercial purposes, by the processes 
of casting, pressing, rolling, moulding, and annealing, the facilities 
afforded by the extremely liquid molten state to which the slag is re- 
duced in the smelting furnace are availed of, so that by suitable 
appliances any desired form, colour, or texture, can be imparted. We 
here adopt the descriptive language of Dr. Smith :—*‘ According to 
the treatment it receives, slag can be rendered brittle or tough, hard 
or soft, compact or porous, rough or smooth. It can be cast into as 
great a variety of forms, solid and hollow, as iron itself, with the 
superior advantage of being susceptible of the admixture and blend- 
ing of colours, so as to render it equal in brilliancy to agate, jasper, 
malachite, the variegated marbles, and other more valuable varieties 
of the mineral kingdom. . When properly annealed, it can be made to 
acquire a surface, or texture, at least 10 times as durable as that of 
marble, and is susceptible of a polish equal to agate or cornelian. As 
a building material slag can be readily adapted to any variety of archi- 
tectural design, from the simple slab to the most ornate and complex 
decoration ; whilst its beauty and durability chiefly recommend it as 
an article of luxury.” 

Dr. Smith entered into a comparison of the relative expense of the 
manufacture of clay bricks as compared with that of bricks or blocks 
of slag; and he reminded us, that in making bricks of the latter, the 
raw material cost less than nothing, inasmuch as the ironmaster saves 
by its utilisation the heavy expenditure now attendant upon its re- 
moval from the furnace premises. In fusing slag for the operation of 
casting no expense is incurred, inasmuch as this item of expenditure is 
charged by the metallurgist to the metallic and not to the earthy pro- 
ducts of the smelting operation ; whereas, in making bricks of clay, 
the raw material has an intrinsic value, while the consecutive oper- 
ations of digging the clay, preparing it for use, and transporting it, 
added to the process of pressing and annealing, consume at least twice 
as much time and labour as are employed in working slag. ‘‘ From 
these simple, yet clear data,” observed Dr. Smith, ‘‘ we can fairly in- 
fer that the cost of making clay brick will be double that of making 
blocks, tiles, or more decorative and valuable articles from slag. By 
extending this calculation to other products, such as marble slabs, 
columns, carved architectural ornaments of stone, &c., and in our 
estimate contrasting the plastic power of fusion available in slag with 
the laborious hewing and fashioning by mechanical means required 
for blocks of marble and other stones, we may arrive at still more 
satisfactory results in proving the commercial value of slag.” 

The samples which were exhibited and examined by the auditory 
excited general admiration, from the closeness of the texture, the 
height of the polish and the beauty and apparent durability of the 
articles. Some of them had been made from the slags of American 


furnaces, others from those of the furnaces of France and England ; 
and it was evident, from their inspection, that the commercial value 
expressed in the above calculation was by no means extravagant. To 
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the vast quantity of iron slag produced in England may be added the 
amount also yielded in the reduction of ores of copper and lead, 
without considering zinc and other metalliferous sources; the supply 
will, accordingly, be found sufficient to create a new channel of pro- 
ductive industry, which may possibly equal in extent, interest, and 
importance, any single one that now affords employment to the capital 
and industry of civilised nations. 





CANADIAN INSTITUTE-—SESSION 1854-55. 





Fifteenth Ordinary Meeting—March 31st, 1855+ 
The name of the following candidate for membership was read :— 


Be. IEEE COP TIB v0 c00e coceseccesepeccecess sone, coed Toronto. 
The following gentlemen were elected members :— 

John Macpherson Hamilton ..........0..s00000 008 Toronto. 
WHERE DRCOG 6 0.0000 550 000 006 cocece coseecece cocses o 

PS UEES TRIER asaend Japatendg.sdecee senendepe pestenatocte Hamilton. 
Robt. J. Johnston .......... orb erdeads cenetesne onteee Thorold. 
We HL. TAM 050000 c0008s 000 cesesse cee . Montreal. 
Frederick W. Torrance..... 0.0.0. cece seeeee see ss 
Bees PEE FOI scs wec0es concce sen soseccegesnpans aco 6 


Mr. Cumberland read a paper, entitled ‘‘Some Notes of a Visit to 
the Works of the Grand Trunk Railway of Canada, West of Toronto.” 

A Paper, communicated by Mr. Paul Kane, was read by Mr. G. W. 
Allan, ‘‘On the Habits and Customs of the Chinouk Indians.” 

Various articles of dress worn by the Chinouk Indians, specimens 
of their bows and arrows, spears, cooking utensils, and a skull taken 
from one of their graves, were exhibited. Several admirable oil paint- 
ings, executed by Mr. Kane, illustrated many important features of the 
lives and characters of the Chinouk Indians. 





Sixteenth Ordinary Meeting.—April 14th. 1855. 
The names of the following candidates for membership were read : 
Rev. W. Ritchie . - Georgina. 


George Perkins ...........cccccsecserssceseeeeeeeee Toronto, 

Stephen Heward.........sscssesecee ovssesceeeee ces a 
The following gentleman was elected member :— 

We By GRR Tact ncnenconeysees cep aceond obeoie codeqece Toronto. 


In pursuance of an order from the Council, the First Vice-President 
brought under the consideration of the meeting the subject of a new 
building for the purposes of the Institute, invited discussion thereon, 
and announced that a special general meeting would be called for Sa- 
turday, the 21st instant, for the purpose of considering the propriety 
of issuing authority to the Council to act in the matter. 

The First Vice-President nominated Mr. Dalrymple Crawford, Auditor 
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of Accounts for 1855, in conformity with the regulations of the Insti- 
tute. Mr. Samuel Spreull was nominated on the part of the meeting. 

Professor Chapman communicated an ‘ Additional Note on the Ob- 
ject of the Salt Condition of the Sea,’”’ and submitted further views and 
authorities in support of his observations on an example of the igneous 
origin of Carbonate of Lime. 

Professor Cherriman read a communication from Mr. A, Hood, of 
Dunnville, being “‘ A Description of a new Astronomical and Surveying 
Instrument.” 


Special General Meeting. 
Aprin 2lisr, 1855 
The name of the anes candidate for membership was read :— 


George Morphy... - Toronto. 
The following gentlemen were > dated menibeees oe 

Stephen Heward .. . Toronto. 

Rev. W. Ritchie... .. Georgina. 


George Perkins.. ee eee - Toronto. 

The following ‘Sandless ani the ‘Hon. J. M. ‘Brodhead, of Washing- 

ton, through Mr. A. H. Armour, were announced :— 

Espy’s Report on Meteorology. 

United States’ Coast Survey, with Maps, 1853. 

Stanbury’s Expedition to the Great Salt Lake, with Maps. 

Patent Office Report, Part 2, 1853. 

Official Army Register, United States, for 1855. 

Navy Register of the United States, 1855. 

From Mr. A. H. Armour, Toronto:— 

Census of Canada, 1851-52, in two volumes. 

The thanks of the Institute were ordered to be given to the Hon. J. 
M. Brodhead and Mr. Armour for their valuable donations. 

Mr. Sandford Fleming, C.E., read a paper by Mr. T. C. Clarke, 
C.E., ‘‘On the Action of the Ice upon the Bridge at Rice Lake.” 

Professor Hind made some observations “On the occurrence of 
Crystallized Carbonate of Lime in the Native Copper of Lake Superior.” 

The meeting then entered upon the subject of the new building, and 
after a prolonged discussion, the following resolutions were adopted : 

Moved by Mr. Ure, seconded by Mr. Recorder Duggan :— 

1. “ That it is the opinion of this meeting that the ground which 
has been so handsomely offered by Mr. Allan, for a permanent build- 
ing for the Canadian Institute should be at once accepted, and that the 
cordial acknowledgments of the Institute be tendered to the generous 
donor for his munificent gift.” 

Carried, nem con. 

Moved by Mr. Recorder Duggan, seconded by Mr. W. G. Storm, 

2. ‘‘That in the event of its being found possible to erect a building 
for the purposes of the Institute, the Council be authorized to take 
such steps as shall seem most advisable both for that purpose, and 
also for securing such temporary accommodation as will be required.” 

Moved by Mr. Walter Mackenzie, seconded by Mr. Secker Brough, 

8. ‘*That the thanks of the Institute be tendered to Mr. Cumberland 
for his generous offer to give his services as Architect of the building 
proposed to be erected.” 





LITERARY AND HISTORICAL SOCIETY OF 
QUEBEC. 
LITERARY OR STATED MEETING. 
Wepnespay, 77TH Maron, 18565. 
The following gentlemen were proposed as Associate and Correspon- 
ding members, viz. :— 
As Associate Member..........-..+...Ge0. Desbarats. 
As Corresponding Member...........T. E. Campbell, C.B., late Major 
7th Hussars. 
A paper “On Russian America” was read by Mr. A. R. Roche. 








STATED MEETING. 
2ist Marcu, 1855. 

The following donations were d from T. D. Harington :— 

Guizot’s Life of Cromwell. 

Mackintosh’s Military Tour through the Seat of War, Crimea, &c. 

Slavery on African Coast. 

Huc’s Travels in Tartary, Thibet, &c. 

Scientific Annual, 1852 and 1853 (United States). 

Year Book of Facts, 1852 and 1858. 

From G. B. Faribault : 

Public Accounts of the Province of Canada for 1853. 

Annual Report of the Postmaster General, for the year ended 31st 
March, 1854. 

Return from the Clerk of the Crown in Chancery, showing the num- 
ber of Votes polled in each County. 

Documents submitted by the Bureau of Agriculture to the Legisla- 
ture. 
Report of the Superintendent of Education, Lower Canada, for 1853. 

The Seigniorial Tenure of Canada, and Plan of Commutation, by 
J. C. Taché. 

Tables of the Trade and Navigation of the Province of Canada, for 
1853. 

Census of Canada for 1851 and 1852, vol. 2. 

The thanks of the Society were ordered to be given to T. D. Har- 
ington and G. B. Faribault. 

The following gentlemen were proposed as Associate Members. 

Walter Serocold, late Captain, 66th Regiment. 

William Chessell. 

A Paper was read by F. N. Boxer, submitting certain suggestions for 
the better conducting the affairs of the Society. 

Resolved that F. N. Boxer’s paper be referred for the consideration 
of the Council of the Society. 

A Paper was read by A. R. Roche, entitled, “‘A Proposal for ex- 
tending the Trade of the Province.” 





HENRY E. STEELE, 
Recording Secretary. 





Chair of Natural History, Edinburgh University. 

Some difficulty appears to be found in selecting a fitting successor 
to Professor Edward Forbes; and we have referred, on another page, 
to a discussion this has givenriseto. According to the latest accounts, 
we learn that the idea is gaining ground of subdividing the Chair into 
two Professorships. One of Geology, for which it is understood the 
Duke of Argyle—who takes a lively interest in the question—destines 
Hugh Miller; the other of Natural History, in its several distinct 
branches, exclusive of Botany, which already constitutes a separate 
Chair. For this Mr. Allman, of Trinity College, Dublin, is favourably 
spoken. Though there are various other candidates—Mr. Huxley, of 
the London Museum of Practical Sciences, and recently one of the candi- 
dates for the new Chair in University College, Toronto; Professor Ni- 
chol, formerly of Cork, and now of Aberdeen; and Dr. Fleming, of 
New College, Edinburgh. The revenues of the Chair are estimated at 
upwards of £1000 stg.; so that it isa rare prize in the scientific lot- 
tery, and may be expected to excite abundant emulation. The great 
difficulty in finding a fit successor to Edward Forbes is no slight testi- 
mony to the profound and singularly varied range of acquirements of 
the late Professor of Natural History at Edinburgh. 





The Hurricane of the 18th April, 1855. 


The progress of the remarkable storm which swept over a large por- 
tion of Western Canada during the 18th of last month, has been re- 
corded by the local Press of many localities where its destructive effects 
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were visible, or the various phenomena which accompanied it particu -~ 
larly manifest. We propose to condense the various accounts which 
have reached us, an‘ present them in a connected form in the June 
number of this Journal. We shall feel indeb‘ed to our readers and 
correspondents for any exact information or description they may have 
it in their power to communicate. 





Miscellaneous Intelligences 


ELEVATION oF THE LAND In Human Periop.—General De la Mar- 
mora, who has been employed twenty-four years on a geographical 
and geological survey of Sardinia, presented an outline of his re- 
searches in the latter department to the Geological Society of France 
on 6th November last. In this paper he states that near Cagliari he 
found a raised beach containing shells mixed with works of human 
art (pottery), at an elevation of 197 feet (60 metres) above the 
sea. It seems to be slightly inclined; and he speaks of another de- 
posit, probably a newer one, a little farther on, which is horizontal 
and almost at the level of the sea. He estimates that at Alghero, 100 
miles NNW., the rise produced by the same upheaval has been 328 
feet, not attested, however, by human remains, but by the position of 
a ‘‘quaternary sandstone.” The extreme rarity of raised beaches 
containing such remains renders these facts interesting. Mr. Lyell 
refers only to three—one which I have seen, at Putzuoli, 20 feet above 
the present sea level ; another near Stockholm, 60 feet above it, and 
a third in Peru, seen by Mr. Darwin, 85 feet. It now appears that 
some parts of Sardinia have been upheaved 197 feet since the island 
was occupied by man. 


Vexocrry or THE Exrecrric Current.—At the meeting of the Bel- 
gian Royal Academy on 2nd December, M. Quetelet described Mr. 
Airey’s experiments with the electric telegraph to determine the diffe- 
rence of lungitude between Greenwich and Brussels. The time spent 
by the electric current in passing from the one observatory to the 
other was found to be 0s.109, or rather less than the ninth part of a 
second and this determination rests on 2,616 observations. The dis- 
tance between the towns being 270 miles, the velocity of the current, 
supposing it to be uniform, must rather exceed 2,500 miles per second, 
or about one-seventh greater than that obtained by the American ob- 
servers, a speed which would ‘‘ girdle the globe” in ten seconds. The 
difference of longitude from two series of observations, and by two 
methods, was found to be 17m. 288.9. Observations made byan eclipse 
of the sun in May 1836, gave precisely the same results which may 
be considered the most correct ; an eclipse of the sun in 1842, gave 
four-tenths of a second less; lunar occultations gave nine-tenths of a 
second less ; and observations by chronometers gave 1 second and 
three-tenths less. A second in this case represents a distance of 455 
yards, and a tenth of a second 45} yards. Assuming the first-mention- 
ed time to be correct, the error in the chronometrical determination is 
equivalent to 591 yards, or the ninth part of a mile, which, after all, 
is only the 2430th part of the whole distance. 


Eaa or THE Eprornis.—At the meeting of the Academy of Sciences 
on 5th March, M. I. G. Saint Hilaire presented two eggs of this gigan- 
tic bird. The volume of one of them exceeded nine cubic decimetres, 
and must therefore have been equal to a sphere 10.4 inches in diame- 
ter, or to an egg-shaped body (an oblong spheroid) measuring 9 inches 
by 12. Ina later number of the journal from which this notice is 
taken, we find the dimensions of three eggs of the Epyornis, of which 
the largest is as follows:-—Longest axis 12.15 inches, shortest axis 
9.87 inches; elliptical circumference 36.4 inches. The Epyornis is 
an extinct Madagascar bird, supposed to have been nearly fourteen 
feet in height. 


New Gigantic Foss1t Brrp.—Professor Constant Prevost submit- 
ted to the Academy of Sciences on 12th March, the fossil bone of a 
bird found in the Paris basin, near Meudon. It was a tibia or leg 
bone; its length 173 inches its breadth at the lower end fully 8 in- 
ches; at the upper 3}; at the middle 13. A difference of opinion 
existed among the naturalists as to whether it belonged to an Echas- 
sier (a long-legged bird) or a Palmipede. If the former, M. Prevost 
thought that it must have had twenty times the bulk of the swan. M. 
Valenciennes regarded it as more allied in form to the albatross, and 
in this case its dimensions will not be so great as M. Prevost conjec- 
tured. It has been named Paleornis Parisiensis, and was found at 
the bottom of the tertiary beds, resting onthe chalk. It was therefore 


much older than the huge birds of New Zealand and Madagascar, 
which are found in alluvial deposits.—C. M., Scotsman. 
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Monthly Meteorological Register, at the Provincial Magnetical Observatory, Toronto, Canada West.—March, 1855« 
Latitude, 48 deg. 89.4 min. North. Longitude, 79 deg. 21. min. West. Elevation above Lake Ontario, 108 feet. 
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Highest Barometer...... 30-079, atlla.m.on 21st ) Monthly range: 
Lowest Barometer....... 28-792, at 8 p.m. on 23rd 1-287 inches. 
Highest registered temperature +-49°-4, at p.m., 31st ) Monthly range: 
Lowest registered temperature —2°-9, at a.m. on Ist §2°-3. 
Mean Maximum Thermometer.............. 36°-52 ) Mean daily range: 
Mean Minimum Thermometer.............. 19°°63 16°89. 
Greatest daily range......... 87°-3, from a.m. to p.m. of Ist. 
Least daily range ............ 7°-8, from p.m. of 14th, to a.m. of 15th. 
Warmest day....... 81st. Mean temperature......39°°82 ) Difference, 
Coldest day.......+ 24th. Mean temperature...... 17°15 f =22°-67. 
Greatest intensity of Solar Radiation, 58°-2 on p.m. of 80th ) Range, 
Lowest point of Terrestrial Radiation, 2°-8 on a.m.of 10th f 55°-4. 
Aurora observed on 5 nights: viz. 6th, 9th, 12th, 15th and 18th. 
Possible to see Aurora on 16 nights. Impossible on 15 nights. 
Raining on 5 days. Raining 20-0 hours; depth, 1-485 inches. 
Snowing on 11 days. Snowing 44-2 hours; depth 18-1 inches. 
Mean of Cloudiness, 0°67. No thunder or lightning observed during 
the month. 
Halos were observed on the 1st, 2nd, 10th, 16th, 22nd, 26th, 28th and 
30th. 
Parhelia were noted on the 16th at 7 a.m., and on the 30th at 6 p.m. 


Sum of the Atmospheric Current, in miles, resolved into the four Cardinal 
directions. 

North—1644-90 West—4790-04 South.—509-00 East—1255-00. 
Mean direction of the Wind, W 16° N. 
Mean velocity of the Wind, 9-95 miles per hour. 
Maximum velocity, 36-0 miles perhour, from 10 to 1I a.m. on 20th. 
Most windy day, the 13th; mean velocity, 20-74 miles per hour. 
Least windy day, the 7th; mean velocity, 2:10 ‘“ $s 
Most windy hour, 5 p.m.; Mean velocity, 12-48 miles per hour. 
Least windy hour, 2 a.m. ; Mean velocity, 8-08 miles per hour. 
Mean diurnal variation, 4-40 miles. 

March, 1855, was remarkable as the most windy month recorded 
during the last eight years, the mean hourly velocity exceeding the 


average by 2'94 miles, and surpassing the next most windy month, 
(Dec., 1854), by 1-31 miles per hour. 

The quantity of snow which fell was considerable, exceeding the 
average of the last thirteen years by 8-2 inches, being only surpassed 
on two occasions—in March 18438 and 1852. 

It was also a cold month, the mean temperature falling 1°9. below 
the average of the last sixteen years. 

The Barometric pressure (29-5129) is the lowest monthly mean for 
any March during the whole series. 





Comparative Table for March. 

































































; ~ Wemperature. | Rain. Snow. 
F Dif. | vax. | Min. | | i 
bh | Mean. re obs’vad pbe'va Renee D's Inch.} D’s.| Inch. velecity. 
1840 | 88-1/+-2-9) 56-9 8-7; 48-2) 8 |1-640) 8] .. ons 
1841 | 27-7|—2-7| 58-5 |—6-9) 60-4) 5 |1-170) 7] .. 0°51 |tb. 
1842| 35-8/+-5-4/ 68-7 | 14-9) 53-8) 4 |8-150} 8 | ... | 0-70 |tb. 
1843 | 21-3|\—9-1| 88-6 |—2-8 41-4) 2 10-625) 18 | 25-7) 1:18 |fb. 
1844| 31-°3/4-0-9) 50-3 9-6) 40-7) 8 |2-470) 8 | 14-0) 0-57 |tb. 
1845 | 35-4/+-5-0) 61-7 9-9) 51:8 5 |Impf.| 8 2-8) 0°66 |tb. 
1846 | 33-1|+-2-7) 49-3 7-6) 41-7) 9 |1-965) 5 2-3) 0°30 |tb. 
1847 | 26-2|—4-2' 44-3 4-8) 39-5, 5 10-850) 6 4-2) 0-71 |tb. 
1848 | 28-6|—1-8) 58-9 0-9) 58-0 5 /|1-220) 6 9-7| 5°80 |Miles 
1849 | 33-5/4+-3-1| 58-4 | 15-4) 38-0 7 |1-525} 2] 2-8] 5-37 |Miles 
1850 | 29-8|\—0-6| 46-0 6-0} 40-0 2 |0-745) 7 | 11-2) 7-62 |Miles 
1851 | 32-4|-+-2-0) 58-7 13-1) 45-6 8 |0-770| 9 8-8) 7°65 |Miles 
1852 | 27-7|\—2-7| 44-8 |—8-2); 48-0 8 |8-080) 12 | 19-5) 5-81 |Miles 
1858 | 30-6|+-0-2| 56-3 |—0-1) 56-4 6 /1-080) 8 7°1| 5-87 |Miles 
1854| 80-7|+-0-3) 52-8 | 10-4) 42-4 9 |2-425) 8 2-8; 8-02 |Miles 
1855 | 28°5\—1-9) 48-6 |\—2-9) 51-5 6 |1-485)11 | 18-1) 9-95 |Miles 
—-—— - — .—_—_ |__| 0°66 Tbs. 
M’n. 30.37 52-67 | 5°34/47-84 5-711-613!7- 9-9! 7-01 |Miles 
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On the Action of the Ice upon the Bridge at Rice Lake. 


By T. C. Crarxe, C.E. 
(Communicated to the Canadian Institute, April 21st, 1855. 

The bridge of the Cobourg and Peterboro’ Railway over the 
Rice Lake, in the county of Northumberland, is perhaps the 
largest Railway bridge on this continent, and one of the largest 
in the world,—its total length being a trifle over two miles and 
ahalf. The Railway crosses from the Cobourg shore to Tic 
Island by a pile bridge of 3,754 feet in length. Here it 
curves a little, the deflection being 24°. From Tic Island to 
the north side of the main channel, a distance of 2,760 feet, 
there is asuccession of wooden cribs 10’ 20 in size, sunk 
eighty feet from centres, filled with stone, and carrying a su- 
perstructure of that class of bridges known as ‘ Burr’s Truss.” 

In the channel, there is a pivot draw on a turntable, sup- 
ported by a pier 20’ 40’ in size, and giving two openings of 
fifty feet each. The bridge raised on an incline from each end 
towards the draw, and the spans immediately next it, give a 
clear headway of twelve feet, to afford a passage for the cabins 
built upon the rafts which come down the Lake. 

From the end of the truss bridge to the Indian village shore, 
a distance of 6,728 feet, is a pile bridge, similar to the other, 
except that it is strengthened every five hundred feet by a crib 
10’ 20’ in size, loaded with stone. The cross section of Rice 
Lake accompanying this paper, shows these dimensions of the 
bridge. 

The bottom of Rice Lake is black mud, in a semi-liquid 
state, and capable of affording no support to piles. This some- 
times reaches nearly to the top of the water, and sometimes 
there is a depth of ten to fifteen feet of water before reaching 
it. It affords nutriment to the wild rice (Zizania aquatica. L.), 
from which the Lake takes its name, and which grows in large 
patches in such luxuriance that it is difficult to paddle a canve 
through it. Under this black mud there is a stratum of very 
hard and compact sand, overlaying the clay. 

The depth of water and mud averaged from the low water 
level, shown in the section, is about fourteen feet south of Tic 
Island, and sixteen feet between the Truss bridge and the Indian 
shore. The total rise and fall of the Lake is six and a half feet. 





The piles are driven through the sand and a little into the ' 


clay, in some instances ; generally, however, they are driven an 
average of ten feet into the sand, which was a difficult pro- 
cess ; the pile not going more than two inches at a blow, from 
rams weighing 18 cwt., falling through forty feet leaders, after 
it had begun to penetrate this sand. 

It will be observed that from Tic Island to the channel, 
where was evidently the ancient bed of the river, it is deeper 
than the rest of the Lake, being an average of twenty-eight 
feet from low water mark. In the channel it is thirty-six feet 
from low water mark, and forty-two and a half feet from high 
water mark to the hard bottom. This depth rendered an ordi- 
nary pile bridge impracticable, and accordingly the truss bridge, 
resting on crib piers, as before mentioned, was designed to 
carry the Railway over this part of the Lake. 

The mode of construction was as follows :—Four long piles 
were driven and capped, to bear the vertical pressure of the 
bridge until the cribs could sink to their bearings. They also 
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served as guides for the cribs, which were built.around them, 
10’ 20’ in size at top, and battening 2” in 12” at the ends, 
and 1” in 12” at the sides. They were made of square timber 
above, and round below water. They were sunk to theif 
places through the ice in winter, and then loaded with: bowl- 
ders, collected along the shores. 

The construction of the pile bridge will be seen from in- 
spection of the accompanying drawings. The piles, of which 
the centre pair were white oak, the outside pair and the spur 
piles in some eases pine or tamarac, were driven, and ca 
with pine caps 1212. The spur piles were driven with a 
leaning machine, so that their tops stood about four feet from 
the others. They were then drawn up by strong tackle, and 
secured with 1” round bolts. The corbels are fastened to the 
caps and piles by 1” square rag bolts three and a half feet 
long. They*are notched an inch on the caps. The stringers 
of pine, 12” 18”, are secured to the corbels by 1” round 
screw bolts. Ties of 3” oak plank connect the stringers toge- 
ther on top. 

The quantities of materials in this bridge are as follows : 

184,000 lineal feet of piling. 
138,000 « “ round timber in cribs. 
644,000 feet B. M. square « as 
1,932,000  « “ 4 “ in bridge. 
250,000 Ibs. iron in bridge. 
20,000 yards stone in cribs. 

The total cost of the bridge has been not far from $175,000. 

It remains now to describe the effect which~the ice has al- 
ready had upon this structure, and to consider what are its fu- 
ture prospects of stability and permanency. 

It was predicted by many persons, previous to commencing 
this undertaking, that no structure could possibly be built 
which could resist the power of the ice in Rice Lake,—which 
forms to the thickness of two and a half feet ; expands with. 
such force as to “ buckle” up into high ridges, from the heat 
of the noonday sun ; and contracting again in the cold nights, 
cracks and splits with a noise like that of artillery, and with a 
tremendous power which, as they declared, no artificial struc- 
ture could resist. Moreover, they said, after the ice has 
“taken,” the lake rises some two or three feet, and the ice, 
being frozen to the piles, must inevitably drag them all out. 

To these evil forebodings it was replied that it was not sup- 
posed that a pile bridge could sustain the thrust of the ice for 
any length of time ; it might be disturbed and thrown out of 
line and level, but notwithstanding it could. serve to carry the 
trains across the lake until such time as it could be filled 
with a solidembankment. It was not expected that it woul 
last for ever ; but if it lasted long enough to form a means 
of communication across the Lake until it was filled up from 
dirt waggons, that would be a great advantage,—sufficiently 
important to justify the cost of the bridge. To be sure, if the 
Company had plenty of time, and unlimited means, it would 
be better to fill the Lake up as they went along, leaving only a 
passage for the waters ; but, in their circumstances, this was 
entirely impossible, for it would have required such a large im- 
mediate outlay, with so remote a prospect of remuneration, 
that the project would have been killed. 

The bridge was accordingly built, and the result has thus far 
justified the anticipations of its projectors ; while, on the other 
hand, the prognostieations of those who feared danger from the 
ice have been partially realized. The bridge has been much 
twisted and shaken, but although its straightness and regularity 
have been destroyed, it still stands in its place, fully equa! to 
the task of carrying unusually heavy engines over in safety. 
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If the filling in of the Lake is hurried on with as fast as possi- 
ble, it can be completed before next winter, and then there 
will be no danger to be apprehended for a long time to come. 

The manner in which the ice has affected the bridge is some- 
what singular. As was predicted, there has been evidently a 
raising of the entire field of ice since its formation. The effect 
of this during the winter of 1853-4 was to draw out a few 
piles, near the Indian shore, which had been imperfectly 
driven, and to raise the whole, north of the truss bridge, some 
six or eight inches, except where it was held down by the 
cribs, sunk every five hundred feet. This gave it rather an 
undulating surface, and they were obliged to raise and block 
up the stringers at these low points. It is proposed to prevent 
this raising of the ice, by putting flash-boards on the dam at 
Crook’s Rapids, at the lower end of Rice Lake, and raising it 
some two or three feet before the ice takes. As more water 
flows into the Lake it would be necessary to gradually take off 
the boards, and thus keep it at the same level. 

When there is no snow on the ice, the heat of the sun in 
the middle of the day expands it, and it moves slowly, carry- 
ing the bridge with it. When night comes on and the tem- 
perature falls, it contracts again, and cracks and splits in a sur- 
prising manner. 

One of these cracks took place at a very acute angle across 
the bridge, throwing one portion up stream about eighteen 
inches, and the other down as much. 

The worst injury that the bridge has received was about the 
Ist of January of this year. The weather was particularly 
trying, the days being warm and the nights very frosty ; and 
this, it must be observed, is the only kind of weather in which 
the bridge takes injury,—uniformly cold or warm weather not 
affecting it. 

On this occasion there appeared to be an expansion of the 
ice from the channel towards each shore, and the effect was 
irresistible. The pile bridge north was thrown towards the 
Indian shore ; but owing to the number of cribs in it, it 
moved but little. The truss-bridge was pushed towards Tic 
Island, so that the last span slid four feet upon the solid abut- 
ment. South of Tic Island, the pile bridge was crowded over 
toward the Cobourg shore,—so much, that at the place where 
it parted, near the island, the stringers were drawn apart nearly 
seven feet, so that they fell from the corbels. The piles were 
leaned over, and where the thrust met the resistance of the 
shore, it crushed up the solid 12” 18” stringers, and turned 
them into splinters, and bent the iron rails double. This has all 
been since repaired, and the trains are now crossing regularly. 

From inspection of the drawing, No. 6., accompanying, it 
will be seen that nearly three-fourths of the length of the piles 
are unsupported, and only one-fourth of them is in the solid 
ground. When the thrust of the ice comes at the water-line, 
it exerts a very powerful leverage, and it is not strange that 
the bridge should yield. 

The dotted line in fig. 6 shows the outline of the embankment 
which it is proposed to make. This, it will be seen, will support 
the piles very much, and render it almost impossible that they 
should be moved. In course of time, as the piles decay, it 
will be found necessary to fill it up to the level of the track. 
The embankment must then be protected from washing away 
by a slope wall of loose stones and brush. Another very in- 
genious method of protecting it has been proposed, which 
would be less expensive than a slope wall. This is, to drive 
piles some twenty feet from the bridge in rows parallel to it on 
each side, cut them off below the depth to which the ice 
forms, and chain to them a succession of spars forming a boom 
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along the embankment on each side, and twenty feet from it. 
It is believed that this would render the water calm enough 
inside of it to prevent washing away the bank. 

The material on the south side of the Lake is admirably 
adapted for filling, being a tough species of clay, or rather hard 
pan, which, when thrown into the water, consolidates, and 
packs around the piles, instead of washing away. A few hun- 
dred feet of embankment was made of this material in the 
summer of 1853, and has stood perfectly well ever since. 

The Rice Lake Bridge was designed and built under the 
immediate superintendance of Ira Spalding, Esq., and reflects 
great credit on that gentleman’s skill and judgment as an 
Engineer. The contractor was Mr. Zimmerman, whose well 
known energy was severely taxed to supply so large an amount 
of materials, and carry on the work to successful completion, 
in spite of sickness and scarcity of workmen, in the compara- 
tively short space of eighteen months. 

THOS. C. CLARKE. 

Port Hope, April 2nd, 1855. 


Report of the Select Committee on the Geological Survey 
of Canada.—Minutes of Evidence. 


In continuation* of the “ Report of the Select Committee” 
appointed by Parliament to inquire into the condition of the 
Geological Survey of Canada, we proceed to furnish an ab- 
stract of the Minutes of Evidence which accompanied the Re- 
port. The importance which the Committee have very properly 
attached to this great undertaking is thrown into relief, not so 
much by the information elicited from witnesses respecting the 
actual results of the Survey, as by the proofs of a marked and 
highly complimentary attention, which the labors of Mr. Logan 
and his staff have met with among European and American 
Geologists and practical men. 

The first witness examined was Professor Hall, of Albany, 
the author, among other valuable works, of the “ Geology of 
the First District of the State of New York,” and of those 
magnificent volumes devoted to the Paleontology of the entire 
State. Mr. Hall submitted in evidence that he had had 
an opportunity of knowing much of the progress of the Ca- 
nada Geological Survey from its commencement, and enter- 
tained a very high opinion of the character and value of the 
work which has been accomplished, as well as of its import- 
ance to the Province, both in its Scientific and Economical 
relations. 

In reply to the question, “What in your opinion would be 
the best manner of placing the information and materials that 
have been collected on the Canadian Survey before the public ?” 
Mr. Hall considered it advisable to publish in one or 
more volumes an account of the Geology of the Province, 
which may be a revision and a condensation of the Reports of 
Progress, with such illustrations by Geological Sections, Maps, 
Fossils, &c., as may be required for the proper elucidation of 
the subject. Accompanying this volume should be a Geologi- 
cal Map of the Province on a scale sufficiently large to repre- 
sent all the Geological formations in their entire extent, each 
formation being distinguished by a different color. This map 
might also be accompanied with a small Pamphlet, describing 
briefly the character and extent of the Formations as repre- 
sented on the map by different colors. It would be very de- 


sirable to have copies of the complete work and the map so. 


distributed that it would be accessible for reference to every 





* See ‘Canadian Journal,” Vol. III., p. 284. 
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person in the Province. In addition to this means of placing 
before the public the information already obtained, he strongly 
recommended thai the Museum already commenced should be 
advanced as rapidly as consistent with the other duties of the 
Geologist. The object in this collection should be the forma- 
tion of a Museum of Economic and Scientific Geology, where 
specimens of all the Mineral products of the Province should 
have a place ; and where those of Economic interest should be 
presented in a proper arrangement, not only in their natural 
state, but also in their wrought or manufactured condition.— 
This Museum should be open to the public. This plan would 
render available at an early period a great part of the informa- 
tion and materials already collected by the survey. The pub- 
lication of the results of the Survey, as the materials accumu- 
lated, was recommended,—since by such a course the Canadian 
Survey will receive due credit for such discoveries, and confer 
a benefit upon science by their speedy publication ; whereas by 
leaving the publication till a later period, the same discoveries 
may be made and published elsewhere. 

A sound basis of scientific investigation is of the highest 
importance in leading to practical results. Mr. Hall said that 
he conceived that no practical or economic results of great 
value are likely to arise except those based upon scientific in- 
vestigations. The great lead-bearing formation of the States 
of Wisconsin, Llinois, and Iowa was instanced. For many 
years a serious misapprehension existed in regard to the true 
position of the lead-bearing rock; and only so late as 1850 
was it determined, by a proper examination of its organic re- 
mains, that instead of its being in the Niagara group, as for- 
merly supposed, it belongs to a much lower series of rocks, viz., 
a Lower Silurian Limestone. This erroneous impression gave 
rise to fruitless searches for Lead ore in the Niagara limestone, 
which this late information will discourage. There are at this 
time multitudes of practical miners, who know at once, by the 
occurrence of certain Fossils, the presence of the Lead-bearing 
rock, and who would never think of searching for Lead ore in 
any rock where these Fossils do not exist. 

During fifty years previous to the commencement of the 
Survey in the State of New York, not less than one million 
dollars had been expended in abortive search for coal, where a 
well-informed Geologist would have at once pronounced the 
undertaking useless, and certain to prove a failure. 

With reference to the Mineral wealth of Canada, Mr. Hall 
stated that “from a knowledge of the great Geological features 
of Canada, derived chiefly from the Reports of Mr. Logan, as 
well as from some cursory observations of my own, I infer that 
the Country is rich in all those Mineral products (with the 
exception probably of coal,) which lie at the foundation of 
modern progress and civilization. Without enumeration, I 
need only refer to the list of Economic Materials given in the 
Geological Report of 1849-50, and to the display of mineral 
agree in the Canadian department of the Grand Industrial 

ixhibition of London in 1851. I might mention, however, 
the immense area of the Geological formation composing the 
Laurentine mountains on the north of the St. Lawrence, hay- 
ing a length of one thousand miles by a breadth of one hun- 
dred miles, in which oceur deposits of magnetic Iron Ore, the 
most extensive and valuable in the known world. This ore, so 
famous in Sweden for the manufacture of steel, is associated 
in the same formation with specular Iron Ore, Galena, Plum- 
bago, indications of Corundum, and other mineral products. 
Succeeding this, you have a large area of Copper bearing 
rocks of the Lake Superior region, in which both Copper and 
Silver occur. You have also some forty or fifty thousand 


REPORT OF THE SELECT COMMITTEE ON THE GEOLOGICAL SURVEY OF CANADA. 


251 


square miles of country on the south of the St. Lawrence, 
composed of Metamorphic rocks of a later age. Ten thou- 
sand square miles of this area have been shown to contain 
Gold, and the entire formation abounds in Magnetic and Spe- 
cular Iron Ores, Chromic Iron, Copper Ore, Serpentine, 
Marble, Soapstone, Roofing Slates, and many other economic 
products. In the other formations, comprising half the entire 
area of Canada, are abundance of Limestones and other build- 
ing —" Clays, Ochres, Bog Iron Ores, Asphalt, Gypsum, 
c., &e. 

“Compared with the neighbouring States, Canada stands 
before any one of the United States, except those containing 
coal ;. but taking all the States upon her borders together, the 
comparison in everything, except coal, is very nearly equal, if 
we compare equal areas of country.” 

The next witness examined was Professor E. J. Chapman, 
of University College, Toronto. 

Ques.—“ Have you ever been practically engaged in any 
Geological Surveys? Ans.—‘ Yes, in several ; principally 
for Railway and Water Companies. I have also taken part 
in Mining Surveys ; and I may mention, as lending more 
weight to my evidence on this occasion, that I am the author 
of several works on Mineralogy, and of a considerable number 
of published papers on Mineralogy, Mineral Chemistry, and Geo- 
logy, many of which have been translated into foreign scien- 
tific Journals.” We may, perhaps, be permitted to question 
whether the implied comparison woah, a Geological Survey 
for ‘‘ Railway and Water Companies,” and the Geological Sur- 
vey of Canada—a vast country containing 300,000 square 
miles—is either philosophical or just ; a doubt which is far from 
being dispelled by the perusal of the question and answer sub- 
joined, in which “ waterways,’ “ millstreams,” and “ dumb- 
wells” are brought forward as illustrations to sustain the pro- 
secution of an inquiry which, though it may cost the country 
fifty thousand pounds, will at the same time add immeasur- 
ably to its wealth and its science. 


Can you give instances from your own experience in such surveys of 
the practical importance of results which at first sight might appear 
to be exclusively of scientific interest? Ans. Many instances of this 
kind are well known to Geologists, some have come under my own 
observation ; when a railway crosses a stream in England, the law 
compels the Company to make the water-way sufficiently large to 
prevent the land around from being flooded during times of heavy rain, 
or from the melting of the snow. It is very frequently inconvenient 
to the Engineer to make the water-ways larger than is absolutely 
necessary; and the usual method of procedure is to measure the nearest 
existing water-ways, ascertaining at the same time from persons living 
near the spot, if these be of sufficient size to admit at all times the 
flow of water through them. When engaged some years ago in this 
kind of work, 1 was surprised to find the water-ways over a small 
stream quite insufficient to prevent flooding, when from another stream 
in the same locality with smaller water-ways, no flooding took place ; 
the physical aspect of the country exhibiting no cause for the difference 
in question, but rather tending the other way. On examining the 
district geologically, however, the problem was explained at once. 
The hills and higher ground along the one stream were mr gre with 
stiff impermeable clay; along the other, with gravel. All the rain 
which fell upon the clay, apart from that taken up by vegetation, ran 
off into the stream; whilst the greater part of the rainfall upon the 
gravel was absorbed by the porous nature of the soil. Now had a 
geological survey of such a district been made before the erection of bridges, 
it would have shewn that the weter-ways over the one stream must have 
been very much larger than those over the other, if flooding were to be 
avoided. 

Another case, much of the same kind, came under my notice more 
lately, whilst prosecuting some Geological inquiries in Hertfordshire. 
Amiller inquired of me why the stream on which his mill was situated, 
after having been at one time sufficient to drive eight pairs of stones, 
had gradually become unable to drive more than three pairs; thus 
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greatly deteriorating the value of his property. The surrounding 
country was clay overlying porous chalk. On examining into the 
matter, I found that an extended system of drainage, by means of the 
so-called ‘dumb wells,”had come into operation in the district during 
the preceding three or four years, and had thus gradually affected the 
water power of the stream. These dumb wells are pits dug through 
the clay into the absorbent chalk, and afterwards filled up with rounded 
stones or other matters admitting the free passage of water. Drains 
being led into these, the greater part of the rain-fall is carried into 
them, and so down into the underlying porous rock. Whenever there- 
Sore a Geological investigation of a district points out the existence of per- 
meable beds, lying at an accessible depth beneath stiff clay lands, and good 
surface drainage is not readily obtainable, recourse may be had to the me- 
thod just described. 

We cannot consider these “ instances of scientific results ac- 
quiring practical importance” very flattering to our Geological 
Survey, or likely to win for it a cheerful support and encour- 
agement from the practical men of Canada. 

With reference, indeed, to the first illustration, it does not 
seem to be very improbable that an hour’s inspection of the water 
marks on the banks and in the valley of the streamlet would 
have furnished the information to be deduced from “a Geolo- 
gical Survey of such a district before the erection of bridges ;”’ 
such, we apprehend, is the modest plan which would have 
been adopted in Canada; and as to the existence of available 
‘ permeable beds,’ the first well sunk in a district must lead to 
their discovery. Hundreds of mill-streams in this country are 
annually failing in their supply of water, and at the same time 
freshets are becoming more sudden and destructive, yet 
no one would venture to advocate the expediency of sustaining 
a geological survey with a view to arrive at the explanation of 
these frequent and easily interpreted occurrences. Mr. 
Chapman, however, was asked to give instances from his “ own 
experience in such Surveys of the practical importance of re- 
sults which at first sight might appear to be exclusively of 
scientific interest,”’ and with commendable candour he limited 
his instances to those which had come under his independent ob- 
servation ; not that the illustrations advanced can be said to be 

of much scientific value to the geological world, how- 
ever important they may have appeared to a Hertfordshire miller ; 
yet, experience is always worth consulting, whether won in the 
difficult pursuit of truth at the bottom of ‘dumb wells,” or 
acquired by the patient study of the water shed of a refractory 
streamlet. 

Ques.—“ Have you had an opportunity of ascertaining the 
progen that has been made in the Geological Survey of this 

rovince ; and what is your opinion of that progress?’ Ans. 
*«Thaye devoted several days toa very careful examination of the 
work already performed, and the materials collected under Mr. 
’s direction, and I can only express my wonder that so 
much should haye been done ; considering more especially the 
small means hitherto at Mr. ’s disposal, the want of 
Topographical Maps, and other difficulties incidental to a new 
country.” No one would suppose that a just appreciation of 
the value of the results already obtained by the Survey, could 
be derived from an inspection even during broad-day Tioht of 
the minerals collected, as, they may have been obtained from 
localities commercially inaccessible; but, when they “lie in a 
great measure, buried in packing-cases in the vaults and sheds 
of the Survey Office,”* the difficulty is proportionately in- 
creased. It is only by astudy of the published reports of the 
work already done, that correct impressions can be obtained of 
the teal value of the Survey. We confess, therefore, to some 
degree of surprise at finding Mr. Chapman state in the conti- 
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nuation of his evidence, that “several of Mr. Logan’s valuable 
reports, moreover, are out of print, and J have been quite un- 
able to obtain copies of them.” This explains at once the 
error alluded to in the May number of this Journal respecting 
the discovery of the tracks of a crustacean in the Potsdam 
Sandstone, the inference being that Mr. ©. was not familiar 
with the contents of the Reports of which he had been unable 
to procure copies. ' 

Mr. Chapman is asked by the Committee to state some 
of the new Scientific Truths which have been derived from 
the Survey, and he enumerated among others the following :— 
“ Another very interesting discovery is that of the crustacean 
tracks on the Potsdam Sandstone. The celebrated discussion 
to which this has given rise in England has attracted the 
attention of scientific men all over Europe to the results of the 
Survey.” Had Mr. Chapman enjoyed the opportumity of 
studying Mr. Logan’s admirable Report for 1851 and 752 
he would have known the name and designation of the real 
discoverer ; or had he met with the fourth edition (1852) of 
Sir Charles Lyell’s Manual of Elementary Geology he would 
have found the following circumstantial notice of the ‘ tracks,’’ 
with the date of the discovery, and thus avoided leading the 
Committee into error on a subject familiar to every amateur 
geologist in Canada :— 

“ Tracks of a Lower Silurian Reptile in Canada.”—In 
the year 1847 Mr. Robert Abraham announced in the Mon- 
treal Gazette, of which he was editor, that the track of a fresh 
water tortoise had been observed on the surface of a stratum 
of sandstone in a quarry opened on the banks of the St. Law- 
rence at Beauharnois in Upper Canada. The inhabitants of 
the parish being perfectly familiar with the track of the 
amphibious mud-turtles or terrapins of their country, assured 
Mr. Abraham that the fossil impressions closely resembled 
those left by the recent species on sand or mud. Having satisfied 
himself of the truth of their report, he was struck with the 
novelty and geological interest of the phenomenon. Imagining 
this rock to be the lowest member of the old red sandstone, he 
was aware that no traces had as yet been found of a reptile in 
strata of such high antiquity. He was soon informed by Mr. 
Logan, at that time engaged in the Geological Survey of 
Canada, that the white sandstone above Montreal was really 
much older than the “ Old Red” or Devonian. It had in fact 
been ascertained many years before, by the State Surveyors of 
New York (who called it the “ Potsdam Sandstone’’), to lie at 
the base of the whole Silurian series.” * * * Karly in the 
year 1851, Mr. Logan laid before the Geological Society of 
London a slab of this sandstone from Beauharnois, containing 
no less than twenty-eight foot prints of the fore and hind feet 
of a quadruped, and six casts in plaster of Paris, exhibiting a 
continuation of the same trail. * * * Numerous 
other trails have since been observed (1850, 751), in various 
localities in Canada, all in the same very ancient fossiliferous 
rock ; and Mr. Logan, who has visited the spots, will shortly 
publish a description of the phenomenon.” We may here 
remark that Professor Owen first inferred (1851) that the 
tracks were those of a fresh water or estuary tortoise. Agassiz 
supposed that they were crustacean, in which view Professor 
Owen coincided in 1853. (See Journal of the Geological 
Society August, 1853.) 

Mr. Chapman being requested to state to the Committee 
some of the advantages derived from the Survey by the dis- 
covery of materials of economic application, replied :—“ With 
regard to economic discoveries, I may state generally that the 
survey has brought to light the existence of beds of workable 
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Peat, before, I believe, unknown in Canada, or at least undes- 
cribed, of slate of excellent quality, of limestone bands, where 
limestone was supposed to be absent, and of lithographic stone, 
serpentine, soapstone, white brick clay, and other valuable 
materials, previously altogether unknown or undiscovered slong 
the localities indicated by the survey. _ Hranke, ee os 

The proof of the non-existence of coal over the greater part, if 
not the whole of Canada, is entirely due to the survey.” Why 
did not Mr. C. enumerate the Copper region of Lake Superior 
and Huron, the vast deposits of gypsum in western Canada, the 
enormous areas of magnetic, bog and specular ores of iron some 
sixty miles north of Lake Huron, also in the valley of the 
Ottawa and the valley of the St. Lawrence? Why not men- 
tion the great ranges of building stone, as well as ‘ serpentine’ ? 
beautiful ochres and admirable sandstones for glass-making as 
well as ‘ sonpetone’ ? Marble, manganese, and refractory sand- 
stone as well as ‘white brick clay’? and would it not have 
been as well to have hinted at plumbago, phosphate of lime, 
flagstones and shell marl, as “the bringing to to lig ight the exist- 
ence of workable beds of peat”’ ? 

We most cordially agree with Professor Chapman in his 
recommendation, that at least from 10,000 to 20,000 copies of 
the Reports should be struck off and distributed among “ the 
schools, mechanics’ Institutes and other similar establishments 
throughout the Province ;” and may we not add, among the 
Professors of Mineralogy in our Colleges ! 


W. E. Logan, Esq., Director of the Geological Survey of 
Canada, gave a short statement of what he had accomplished 
up to the present time, which we give below :— 


It will be observed by a reference to the Reports of Geological 
Progress published, that the districts examined are as follows: 

The Canadian coast and Islands of Lake Superior, and two rivers on 
the north shore for distances of forty and sixty miles up. Here there 
has been shewn to exist an important copper region. 

The Canadian coast and islands on the north shore of Lake Huron with 
distances of from twenty to seventy miles up four of its principal tributa- 
ries. Along the coast the copper-bearing rocks have been shewn to 
continue to some distance eastward of Lacloche. 

The coast of Lake Huron from the mouth of the Severn round by 
Matchedash Bay, and Cabots Head to Lake St. Olair; that of Lake 
Erie from the vicinity of Chatham to the exit, and the upper part of Lake 
Ontario; with most of the country included in the perimeter formed by 
these coasts and a line from Toronto to Lake Simcoe. In this have been 
shewn great ranges ? valuable building stone, of gypsum, and 
hydraulic and t with extended areas of white and 
red brick clay, bog iron ore, asphalt and mineral oil; while the 
structure, proved by the ascertained distribution of the formations, 
shews that there can be no workable coal beds in a part of the country, 
where even practised observers, without due caution, would be liable 
to mistakes that might lead to great loss of capital. 

The country in a general line between Lake Simcoe and Kingston along 
the junction of the fossiliferous and unfossiliferous rocks ; in the former 
of which are shewn the existence of a —_ range of valuable building 
stone, as well as hydraulic and tone, with lithographic 
stone ; and in the latter enormous deposits of magnetic iron ore with 
whetstones, plumbago, crystalline lime-stone and other materials ; 
while the drift displays great areas of white and red brick clays, in 
some places covered by extensive tracts of excellent peat and shell 
marl. 

The country between the St. Lawrence and the Ottawa, south of a line 
from the vicinity of Kingston to Pembroke, comprising a surface of 
about 10,000 square miles, where in addition to great areas of peat and 
shell marl, and clay fitted for common bricks and pottery, with bog 
iron ore and ochre, great ranges of building stone, hydraulic and com- 
mon limestone, and white sandstone fitted for the purpose of glass 
making, in the fossiliferous rocks; and magnetic and specular ores of 
iron, lead ore, and some copper ore, plumbago, phosphate of lime, 
great and extensive beds of crystalline limestone, sometimes giving 
good marble, barytes and traces of corundum have been found in the 
ins fosiliferous. 








REPORT OF THE SELECT COMMITTEE ON THE GEOLOGICAL SURVEY OF CANADA. 253 


The Ottawa from its mouth near Montreal to the head of Lake 
Temiscamang, a distance of 400 miles, with many of its tributaries on 
the south bank for distances of from twenty to forty miles up. The 
economic materials in this are similar to those in the previous area and 
in equal abundance. 

The north side of the St. Lawrence from Montreal to Cape Tourmente, 
as far back as the junction of the fossiliferous and unfossiliferous rocks, 
comprising an area of 3000 square miles, in which have been found 
clay fit for common bricks and pottery in great quantity, accessible in 
almost every part; bog iron ore in large abundance, a profusion of 
iron and manganese, ochres of various beautiful tints, tripoli or infu- 
sorial earth, refractory sandstone admirably adapted for furnace 
hearths, white sandstone fit for glass making, ranges of excellent 
building stone extending the whole distance, marble, and limestone fit 
for burning. 

The south side of the St. Lawrence and the Eastern Townships from 
St. Regis to Eichemin River, a surface of about 15,000 square miles, 
a large portion of which is occupied by a mineral region of great im- 
portance, found to hold inexhaustible supplies of roofing slate and of 
beautifully variegated calcareous, and magnesian marbles, the latter 
resulting from a band of serpentine which has been traced for 135 
miles, soapstone in great abundance, dolomite, magnesite, chromic iron, 
whetstones, extensive intrusive masses of most beautiful granite, 
magnetic iron ore, occasional indications of silver-bearing lead ore, cop- 
per ore and gold, while in the less mineralized part are good arenaceous 
and calcareous building stone, flagstone, white sand, stone for glass 
making, common brick and pottery clay, bog iron ore, peat, shell 
marl, and other materials. 

The country between the Etchemin River, and Temiscouata portage road, 
in which many of the same materials as in the previous area 
will be found, but cannot yet be pointed out in a connected manner, 
the exploration having been only partial. 

The coast of the Gaspe Peninsula from the Metis road by Cape Gaspe 
and Isle Percee to the mouth of the Matapedia River, a distance of about 
800 miles, with several sections across the Peninsula from the St Lawrence 
to Bay Chaleurs; the chief ohject of the exploration of this district 
was to determine the northern limit of the great eastern coal field of 
North America, spread out in the sister colonies; and as the carboni- 
ferous area lies unconformably on the inferior rocks, to ascertain 
whether any outlying patches might exist in the Peninsula. Nonesuch, 
however, have yet been discovered. 


A large and valuable collection of specimens has been made to il- 
lustrate the economic materials, the minerals, rocks and fossils of the 
districts examined. This is preserved at the office of the Survey; and 
now that a suitable building has been placed by the Government at the 
disposal of the Survey, a commencement had been made to a classifi- 
cation and arra~gement of the materials into two divisions, one to 
display the character and application of the useful materials, and the 
other the science of the whole subject. 

The true bearing of geological facts, as parts of a whole, being un- 
intelligible without the exhibition of their relative geographical 
positions, and so large a portion of Canada being still unsurveyed 
topographically, it has been necessary to measure accurately extensive 
lines of exploration, and the maps resulting have proved of great value 
to the Crown Land Office. From this collateral work is derived a large 
part of what is known of the interior of the Gaspé Peninsula, where 
six streams have been measured; the Matane, the Chat, the St. 
Ann, the St. John, the Bonayenture and Great Cascapedia. It has 
shewn the courses of the Kamanistiquia and Michipicoten rivers on 
Lake Superior; of the Thessalon, the Mississague, the Spanish and 
French rivers, on Lake Huron; in addition to 150 miles of the Ottawa 
and the whole length of the Mattawa. From it bas resulted the im- 
proved delineation of the forms aud distribution of a great chain of 
lakes in the rear of Kingston, and last year the course of the Muscoco 
from Lake Huron to its source; of the Petewawe from its source to its 
mouth; of the Bonnechere from its junction with the Ottawa, to one of 
its sources; of the York branch of the Madawaska, with a sketch of the 
relations of various streams, fromthe tributary just mentioned to Balsam 
lake, the whole distance in these explorations andadmeasurements being 
500 miles. 

Chemical analyses have been made of all the metallic ores, and such 
other useful minerals as required it, the number of which has been 
very great, and in addition of upwards of fifty valuable mineral springs, 
of a great collection of soils from both divisions of the Province, and 
of new mineral species. 
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The means placed by the government at Mr. Logan’s dis- 
posal were £1,500 in the first instance, then £2,000 per annum 
for five years from March, 1845; £2,000 per annum for five 
years from July, 1850 ; and £1,000 for fitting up the Museum, 
making a sum total of £22,500 for the whole expenses of the 
Survey during a period of eleven years. The Survey of the 
State of New York cost half a million dollars. From want of 
a liberal grant Mr. Logan has been compelled to supply at his 
own expense nearly all the scientific books indispensible for the 
proper prosecution of the Survey, and all the more costly 
instruments required both for topographical surveying and 
chemical analysis, and has in various other ways met the defi- 
ciencies of the government appropriation from his private 
exchequer. While enumerating these difficulties he is not 
unmindful of his friends. He reminds the Committee that 
the present increased value of all the necessaries of life press 
severely on those associated with him in the investigation. 
The physical difficulties of the Survey have been both numer- 
ous and constant ; besides those incident to travelling in canoes 
up shallow rivers, and travelling on foot through the forest, 
the endless measurements and remeasurements arising from the 
want of a good topographical map of the country have been a 
serious labour in themselves, and retarded in a very great 
degree the progress of the geologists. ‘‘ Boundary lines that on 
paper are represented as straight go staggering through the 
bush in zigzags that would surprise an Indian hunter.” 

The work of the Survey is too extensive for the staff employ- 
ed on it. All the general office work falls on Mr. Logan ; he 
keeps a set of books by double entry, detailing every penny 
expended on the Survey and the purpose to which it is applied. 
Formerly he was accustomed to write with his own hands four 
manuscript copies of his report, often amounting to more than 
100 printed pages. The present staff consists of a director, 
(Mr. Logan) an assistant geologist, (Mr. Murray) a chemist 
and mineralogist, (Mr. Hunt) an explorer, (Mr. Richardson) 
anda messenger. The staff now proposed by the Committee 
is mentioned in their report. (See May No. of Canadian 
Journal.) Mr. Logan renders public thanks to Mr. Abraham, 
Dr. Wilson, the Rev. Mr. Bell, Mr. Billings and Mr. Sheriff 
Dickson for the valuable information they have from time to 
time communicated to him. “ An excellent vein of geological 
knowledge seems to run up the Ottawa.” Specimens of 
minerals and rocks have been occasionally sent to the Crown 
Land Office from provincial surveyors for transmission to Mr. 
Logan but have not yet reached the office of the Survey. The 
packages having been opened, and probably handled by several 
persons, the labels may have been misplaced, and thus a doubt 
becomes attached to the whole of them which destroys their 
value. This advantageous method of obtaining, without ex- 
pense or trouble, much valuable information respecting the 
geographical distribution of various rocks, has hitherto been 
of no avail through the want of method and co-operation on the 
part of the authorities of the Crown Land Office. 

Illustrations of the practical value of the Survey are occurring 
every day. The information contained in the reports has led 
to the establishment of the iron works of Forsyth & Co. at 
Bytown. These gentlemen (from Pittsburgh) express their 
thanks to Mr. Logan for his information in leading to and 
assisting their present enterprise. Mr. Keefer ascertained at 
once by an inspection of the geological map where he was to 
obtain his materials for the Kingston and Toronto railroad. 
Mr. Gzowski, in the reports of the St. Lawrence and Atlantic 
Railroad Company, has publicly thanked the Survey for similar 
information. The Gaspé Coal and Fishing Company suddenly 
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melted into thin air, upon the expression of Mr. Logan’s opin- 
ion, that Coal was not to be found in Gaspé. The question of 
coal in Canada West was again agitated in the spring of 1854, 
and “in so serious a manner as might have led to futile but 
expensive borings in bituminous shale, (at Collingwood), and 
affected the value of property in its vicinity, had I not fortu- 
nately in the beginning of the year communicated to the 
Canadian Institute at Toronto a paper on the Physical Struc- 
ture of the Western District of Upper Canada, with a geolo- 
gical map of nearly two-thirds of the Upper Province. These 
comprehended the whole subject, and the publication of them 
in August last in the Journal of the Institute has, I should 
think, settled the question in the minds of all sensible men.” 

Villagers and isolated settlers have frequently been aston- 
ished and delighted at finding themselves actually standing a 
few feet above that indispensable necessary of life—common 
limestone. Many instances have occurred to the officers of the 
Survey of settlers journeying miles for limestone when it lay 
just beneath their log shanties. An enterprising farmer once 
said to Mr. Logan, ‘ Now, if you will find limestone near this, 
I'll give you five dollars.” His astonishment was unbounded 
when Mr. Logan replied, ““Why my good friend, you are 
standing on limestone.” 


Side by side with what in comparison may be termed the 
minor instances of the practical results of the Survey, we 
have most important generalizations, which apply to mil- 
lions of acres in the Laurentian region of Canada. The 
rocks of the Laurentian mountains consist largely of lime 
feldspars, and produce upon disintegration an exceedingly 
fertile soil. ‘‘ The vallies underlaid by these rocks have always 
constituted in my mind the main hope for the Laurentian 
country in an agricultural point of view ; but the discovery of 
important ranges, largely composed of lime feldspars, greatly 
extends the prospect of advantage. These rocks have been 
met with in several localities, from Abercombie to the Sault 
a-la-Puce in Chateau Richer; and as the Laurentian series in 
which they occur reaches from Labrador to Lake Huron, they 
are a subject of real importance to both sections of the Pro- 
vinee.”” The director of the Geological Survey of England 
has been reminded by Mr. Logan, that if the ancient phospha- 
tic shells were found in any part of the Lingula beds in Eng- 
land in the same abundance that calcareous shells are in 
calcareous rocks, the farmers of England would have to thank 
Canada for pointing out another source of this mineral manure. 


Among the instances of new facts established by the Survey 
of a scientific character, Mr. Logan enumerated : 


Ist. The Laurentian series of rocks constitutes a mountainous region 
from Labrador to the Arctic Ocean. The first fossiliferous rocks on the 
south side of it belong to the LowerSilurian series. This series, we have 
shewn, is wanting on the north, the first fossiliferous rocks there met with 
being of the Upper Silurian age. The inference is that the north side 
was above water during the Lower Silurian period, while the south 
was beneath it, and the Laurentian series, for many thousand miles, 
would thus appear to have been the limit of a Lower Silurian Sea— 
a great fact in paleozoic geography. 

2d. The want of conformity in what I have called the eastern area of 
Canada, between the Lower and Upper Silurian rocks, and between 
the Devonian and the Carboniferous, with the fact that the successive 
disturbances in them all run in lines having parallel directions, has 
enabled us to shew, that a uniform set of forces producing the undu- 
lations have been in operation, from the time of the first traces of 
organic existence on the face of the globe, until the termination of the 
Carboniferous era,—a great fact in geological dynamics. A paper on 
these subjects was read by me before the British Association at Ips- 
which in 1851, and it was considered of sufficient importance to obtain 
the recommendation of the geological committee, that it should be 
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printed in full in the reports of the Association, the papers in general 
being printed in abstract only. 

3d. We have ascertained that certain fossil and recent shells, instead of 
carbonate, are composed of phosphate of lime, by which has been 
broken down a heretofore supposed distinction between the skeletons 
of vertebrate and invertebrate animals. Professor Agassiz and other 


naturalists appear to think that very important results will flow from 
the discovery. 


4th. The age of the gold-bearing rocks in North America has heretofore 
been considered anterior to the fossiliferous, but our investigations 
from Gaspé to Vermont shew them to belong to the Silurian epoch. 

5th. Many mineral species have been analysed and several new ones 
discovered by Mr. Hunt, and his results have all been adopted by Dana, 
acknowledged in Europe and America to be one of the first authorities, 
and by all the various European mineralogists. 


Mr. Logan frequently alludes to the discoveries of the 
accomplished chemist to the Survey, Mr. Hunt, but as we 
propose soon to advert to the evidence of that gentleman we 
shall forbear to dwell here upon the results of his valuable and 
most interesting investigations. 

The next witness examined was the Reverend Andrew 
Bell, of L’Orignal, a gentleman who has devoted much 
time to the prosecution of geological enquiry in Canada 
for many years past, and whose opportunities of testing the 
accuracy of the Survey have been extensive and prolonged. 
Mr. Bell considers the information contained in the Reports to 
be “exceedingly accurate,” and the amount of information 
obtained in regard to the country explored “has been very 
great.” ‘The Survey has already brought to light facts suf- 
ficient to show that the mineral wealth of Canada is enormous, 
affording materials for the useful and profitable application of 
labour, skill and capital to an almost unbounded extent, and of 
course all tending towards the future and progressive prosperity 
of the Province.” We are glad to have the opportunity of 
recording Mr. Bell’s testimony that there is a growing taste for 
geological studies in this country and an appreciation of the 
advantages to be gained from them. 


‘*Nothing is plainer to me from my own experience, than the fact 
that there is a gradual breaking down of the prejudices which have 
been entertained in regard to Geology; and amongst the whole circle 
of my friends and acquaintances throughout the Province, I have 
marked a growing desire for information in regard to it, as well as a 
growing conviction, that there is a definite and orderly arrangement 
of the rocks, and that it is only in certain rocks that certain useful 
minerals are to be obtained,—in short that it is science, that points 
the way. This is especially the case among the young men of the 
generation fast coming into public life ; I see it in the increased love 
there is for Geological reading generally ; I see it in the incipient col- 
lections of fossils and minerals, I occasionally meet with through the 
country, and I see it in the frequent visits I receive for the purpose of 
seeing and studying my own collection.” 

The Reverend Mr. Horan, Professor of Geology and Miner- 
alogy in the Seminary of Quebec, expressed the opinion that 
the Survey has had extremely important results in a scientific 
point of view, and has proved beneficial in its economic 
application. 

Count de Rottermund of Quebec, examined.—Count de 
Rottermund differs from Mr. Logan and Mr. Murray in some 
of the theoretical conclusions at which those gentlemen have 
arrived ; and as to the results of Mr. Hunt’s department of 
the Survey, the Count does not think them worth “any serious 
attention.” It is quite unnecessary to make any further 
comment upon Count de Rottermund’s evidence. 

We now proceed to notice as fully as our space will permit 
Mr. Hunt’s replies to the questions put by the Committee. 
With reference to the important scientific and economic results 
which have been developed by the Canadian Geological Survey 
Mr. Hunt enumerates among others the following :— 
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I may in the first place allude to the investigations of the altered or 
metamorphic rocks, which are found in Lower Canada on the South 
side ofthe St. Lawrence. These rocks are a prolongation of the Green 
Mountains, and form the north eastern extremity of the Great Appal- 
lachian Chain, itself the most important Geographical and Geological 
feature of Eastern North America. The crystalline rocks, which are 
economically of great consequence from their mines of iron, chrome, 
lead, copper and gold, and their beds of fine marbles, serpentines, 
soapstones, slates, &c., had been regarded by the American Geologists 
as primary strata, that is to say, more ancient than those oldest secon- 
dary rocks, in which are found the first vestiges of organic life. 
Although some few had ventured the opinion that they were really 
more recent strata in an altered state, the facts in support of such a 
novel proposition had not been brought forward, and the opinion of 
their primary character was still generally received. 

It was reserved for Mr. Logan in his researches in the Eastern 
Townships of Canada in 1847 and 1848, to show that the Geology of 
that region furnished the key to a correct understanding of the age 
and Geological structure of the whole Appallachian Chain, and to de- 
monstrate by a most minute and laborious investigation, that these so 
called primary rocks were really no other than the Silurian strata of 
the St. Lawrence valley in an altered condition. He has traced the 
gradual changes by which these fossiliferous sandstones and shales 
become the gneissoid, micaceous, and chloritic strata of the Green 
Mountains. In the course of this investigation, the results of the 
chemical examination of the unaltered strata were brought to bear 
upon the great question, and we were enable to shew that the chromium, 
the titanium, and the iron, whose compounds in a crystalline form were 
regarded as characteristic of some of these altered rocks, exist already 
in an amorphous condition in the unaltered strata. 

As one result of this investigation may also be mentioned the deter- 
mination of the true nature and origin of the serpentine of this 
formation. Serpentine is a magnesian mineral, which the highest 
authorities in the science have hitherto regarded as in all cases of 
igneous origin, and an intrusive rock like trap or granite. We have 
shown that in the Appallachian Chain, it is really a stratified rock of 
aqueous origin, and have actually assigned its true place in the Silurian 
strata. Our researches have moreover shown that the magnesia, which 
enters into the composition of the serpentine and its associated dolo- 
mites and talcose slates, was not introduced subsequently to the 
decomposition of the rocks, as is supposed in the theory of von Buch, 
hitherto generally adopted, but that it formed a part of the original 
sedimentary deposit. This conclusion I regard as an important step 
towards a more simple and rational theory of mineral metamorphism, 
than the one hitherto received. 

The establishment of the metamorphic nature and the true age of 
the crystalline rocks of Eastern North America, from the Gulf of the 
St. Lawrence to the Gulf of Mexico, is the more important from the 
grand exemplification which it affords of the metamorphic theory. 
Hitherto, although the existence of such changes was considered pro- 
bable, the cases in which the fact of alteration had been proved were 
but few, and confined to limited areas. Portions of the Alps of Savoy 
and Switzerland, and the marbles of Carrara in Italy, had been shown 
to be altered secondary strata, but most Geolegists have hitherto been 
unwilling to accept the bold generalizations of Lyell, and extend a 
similar view to wide spread areas. The results of our Survey, which 
have shown the truth of this view as applied to a great portion of the 
Western Continent, have now placed the theory on an assured basis. 

Another interesting investigation has been that of the Laurentides. 
This mountainous region, stretching from the Gulf west to Lake Huron, 
is composed of the oldest known rocks, not only of North America, 
but of the globe. On this continent, they are so far as yet known 
confined to British America, except a prolongation into northern New 
York, and perhaps some exposures west of the Mississippi, while in 
the old world they have been recognized only in Scandinavia, Finland 
and northern Russia, and perhaps in the north of Scotland. These 
rocks have never hitherto been carefully investigated, and a partial 
examination in the state of New York, had led an American Geologist 
to regard them as of igneous origin, and to look upon the crystalline 
limestones and hypersthene rocks, with their associated iron ores, as 
alike intrusive. The researches of our Survey have shown that these 
antique portions of the earth’s crast are, not less than the rocks of 
the Eastern Townships, metamorphic sedimentary deposits, and indi- 
cate the existence at the remote epoch of their formation, of Physical 
and Chemical conditions similar to those, which have accompanied all 
the succeeding Geological periods. 

Mineralogically, the investigation of the so-called hypersthene rocks 








256 


of this formation, with their peculiar calcareous triclinic feldspars, is 
of eminent scientific interest, while the fact, that the famous iron 
mines of Sweden, Russia, and those of Lake Champlain in the United 
States, belong to this series of rocks, gives them a great economic 
importance. The immense deposits of iron ore at Marmora, Madoc, 
South Sherbrooke, South Crosby, McNab, Hall, and elsewhere in the 
same region are contained inthis formation. It is interesting as illus- 
trating the connection between the geology and the agricultural capa- 
bilities of a district, to observe that wherever in the region of these 
Laurentian rocks the calcareous feldspars, above alluded to, are met 
with, their decay gives a fertile soil, strongly contrasting with the 
barrenness of those districts, where the more silicious portion of the 
formation prevail. 

In speaking of the economic results of the Survey, the examinations 
of our mineral waters must not be forgotten. From their medicinal 
value mineral springs often become centres of attraction and of popu- 
lation; Bath and Harrowgate in England,-the famous watering places 
of Germany, and those of Virginia and Saratoga in the United States 
among others, owe their importance to mineral springs. Canada 
abounds in mineral waters of almost every kind, and their investiga- 
tion has occupied much of my time during several years. The Annual 
Report of Progress of the Geological Survey for 1853, contains a list 
of fifty-six springs, with references to the pages of that, and of pre- 
vious reports, in which the analysis may be found. The number of 
mineral waters, whose composition is thus made known, is greater 
than that of all the others yet described in America, and the published 
results will show that, probably nowhere but in France and Germany, 
have the examinations been made with the same degree of minuteness 
as in Canada. A great proportion of the waters have been analyzed 
quantitatively. 

Among the most remarkable of our mineral springs thus made 
known, are those which contain large portions of iodine and bromine 
salts, and others holding in solution salts of the rare bases baryta and 
strontia, which had hitherto been detected only in a few springs in 
Germany. We may also mention the numerous alkaline waters, re- 
markable for the great proportion of carbonate of soda which they 
contain, along with silicate, phosphate and borate of soda, or borax. 
This rare salt hitherto unknown in the waters of North America has 
been found in several springs in Lower Canada. The waters of Tus- 
carora, Chippawa, and St. David’s in Upper Canada, remarkable for 
containing large quantities of free sulphuric acid, with sulphuretted 
hydrogen and sulphates of alumina, iron, and lime, may also be men- 
tioned, and the sulphur spring of Charlotteville, near Simcoe, C. W., 
surpassing in the amount of sulphuretted hydrogen the famous Har- 
rowgate waters, is also worthy of especial notice, for it is destined at 
some future time to become an important watering-place. The results 
of these analyses have made known to the medical profession the 
Chemical composition of all these various waters, and will enable the 
enlightened physician to prescribe them with discrimination in the 
various forms of disease. 

The study of these different springs has at the same time been made 
with especial reférence of their geological position, and many curious 
and important relations between their soluble mineral contents, and 
the composition of the sedimentary rocks, have been shown, throwing 
light at the same time upon the theory of the formation of mineral 
waters, and the chemistry of the strata through which they flow,” 


It was one of the objects of the Committee to ascertain how 
far the Geological Survey of Canada had been appreciated by 
distinguished scientific men abroad; and here we may inciden- 
tally remark, that no one who peruses the evidence of which we 
have given an abstract, can fail to notice the kindly feeling 
which appears to exist among the officers of the Survey, and 
especially between those whose position and labours have at 
this juncture been most prominently brought before the public. 
Mr. Hunt, with much taste, makes the following quotation 
from a well known and able pen in the London Quarterly 
Review for October, 1854, which is the only one, out of many, 
which we have room to insert. “In Canada, especially, there has 
been proceeding for some years one of the most extensive and 
important Geological Surveys now going on in the world. The 
enthusiasm and disinterestedness of a thoroughly qualified and 
judicious observer, Mr. Logan, whose name will ever stand 
high in the roll of the votaries of his favourite science, have 
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conferred upon this great work a wide spread fame.” Mr. 
Logan tells the Committee that he (Mr. Logan) is “by 
profession a Miner and a Metallurgist,” and almost in the 
same breath, while not forgetting to enumerate the well deser- 
ved encomiums of distinguished scientific men abroad upon the 
general results of the Survey, points to Mr. Hunt’s valuable 
contributions to the London Philosophical Magazine, as well 
as other scientific publications, tnd to the American Journal 
of Science; to his analysis of mineral species and his various 
results with regard to them—adopted by Dana,—to the works 
of Gerhardt and Laurent by whom he is quoted, and to his 
communications to the American Association. 





By Wit.1am Couper, Toronto. 
For Authorities and synonyms see Melsheimer’s Catalogue, §c. 
LEBIA 

? virraTA Fabr.—Mels. Cat. Antenne black, about twice 
the length of thorax ; head red: eyes black ; thorax red, orbi- 
cular: margin very narrow; elytra black, with a bright yellow 
longitudinal stripe on the centre of each, and another on the 
margin ; truncate behind ; body beneath and thighs red ; tibize 
and tarsi black. Length 2 lines. 

This little rarity was taken about one mile north of Toronto 
in the summer of 1848 ; since then I have not seen another. 
It is evidently a variety. 

SCARITES 

SUBTERRANEUS.—Mels. Cat. Antenne reddish, 11-articu- 
late, the two basal joints longest; jaws curved, nearly the 
length of head, grooved on top, each armed with an inside 
lance-like tooth near the base ; head grooved on both sides ; 
thorax smooth, polished, with a slight transverse protu- 
berance on front, and a fine longitudinal groove on the 
disc ; elytra with eight smooth striw, and three slightly im- 
pressed punctures on each—one on front and two behind ; fore- 
legs palmate ; shanks toothed ; body and legs with a few hairs. 
Toronto peninsula, May, not common. Length 7 lines. 

AMARA 

VULGARIS Lin.—Mels.Cat. Antenne dark brown, villous ; 
head and thorax black, polished ; elytra black, highly polished, 
and slightly tinged with copper-coloured bronze ; body beneath 
and legs black. Toronto, common. Length 5 lines. 

AGONDERUS 

? LINEOLA Fabr.—Mels. Cat. Antenne light brown, and 
very short ; head reddish-yellow, with a black transverse fascia 
on top; thorax reddish yellow, on which there are two black 
spots ; elytra yellow, striate, with two longitudinal black lines 
on each side.of suture ; body beneath and legs pale. Toronto 
peninsula, very rare. Length 3} lines. 

Evidently an allied species. 

NECRODES 

SURINAMENSIS.—Mels. Cat. Antenne clavate, perfoliate ; 
head and thorax black, the latter orbicular and polished ; scu- 
tellum triangular, finely punctured; elytra black, minutely 
punctured, with three longitudinal raised lines on each, and 
slightly depressed behind : each with a yellow transverse notch- 
ed fascia, which in some specimens appear in the form of three 
dots ; hind thighs toothed. Toronto and Manitoulin, common. 
Vary in length from 4 to nearly 1 inch. 

THANATOPHILUS 

CAUDATUS.—Mels. Cat. ; tuberculata Germ. Antenne cla- 

vate, perfoliate : head and thorax densely covered with short 
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yellowish hairs ; elytra dark grey, and, on each, four rows of 
tubercles longitudinally arranged ; obtuse at the apex. Toronto, 
common. Length 5 lines. 

Taken by Richardson at Fort Simpson, lat. 62° N. 

PADERUS 

RIPARIUs.—Mels. Cat. Head, elytra, and tip of abdomen 
steel-blue ; thorax and anterior part of abdomen bright orange. 
Toronto, commun. Length 2 lines. 


DINEUTES—cycuinvus 

AmeERIcANUS Lin.—Mels. Cat. Black. Apex of each 
elytron armed with a short tooth; mouth with sete; a 
row of very short hairs on the anterior femora ; four posterior 
legs short, thin, and transparent. Toronto, not common. 
Length 5 lines. 

BYRRHUS 

VARTUS.— Mels. Cat. ; trivittatus, Melr. Head and thorax 
tinged with dark copper bronze ; elytra dark brown, finely stri- 
ate, on which are three longitudinal green lines, interrupted by 
small black spots. Toronto, very common. Length 24 lines. 

HISTER 

ABBREVIATUS.— Me/s. Cat. Black. Jaws as long as head ; 
thorax smooth, each side with a fine marginal groove; elytra 
abbreviated behind ; striate—the strie abbreviated towards the 
suture ; outside of tibie toothed. Owen Sound, common. 
Length 4 lines 

CANTHON—corrosivs 

L&VIS.—Mels. Cat. Entirely black, shining like pitch. 
Clypeus broad, flattish, smooth, and surrounding the eyes, 
slightly 2-toothed in front; thorax finely margined, smooth, 
and convex ; scutellum obsolete ; elytra margined, not reach- 
the anus, with longitudinal grooves, not quite visible to the 
naked eye ; anterior tibize with three large teeth on the outside, 
above which are several smaller ones ; posterior legs long and 
thin. Toronto, notcommon. Length 8} lines. 

COPRIS 

CaroLtina.—Mels. Cat. Deep black, and shining like pitch, 
both on the upper and under sides. Clypeus round in front, 
thin, and armed with a round black horn bending backwards ; 
thorax margined, lying very high above the head, having four 
protuberances in front, and a small impression each side near 
the margin ; elytra with crenate furrows,and reaching the anus. 
Thighs strong, not hairy ; anterior tibiz armed with four teeth, 
and a strong spuron each ; tarsiand unguessmall. L. 7 lines. 

? size and color of $, but the protuberances on thorax are 
not so large. Toronto, not common. 

ONTHOPHAGUS 

Hecate.—Mels.Cat. Black. Antennz short, lamellate ; 
clypeus polished, with an erect thin dent in front; thorax 
elongated, projecting over the clypeus, slightly furrowed and 
armed with two short dents at the point; elytra abbreviated by 
suture—longest from shoulder to apex; fore legs 4-toothed on 
the outside; body beneath and legs covered with short hairs. 
Length 3} lines. 

? black. Two transverse ridges on clypeus; thorax densely 
and minutely punctured, and covered with short hairs; two 
protuberances in front; elytra finely punctured in rows; fore 
legs toothed. Size of $. Toronto, common. 

APHODIUS 

FIMETARIUS.—Mels. Cat. Head black, with three small tu- 
bercles on top; thorax black, slightly hollowed in front, with a 
red spot each side ; elytra red, striate; body beneath and legs 
black. Toronto, common. Length 3 lines. 


STERCORATOR.—-Mels. Cat. Black. Head and thorax pol- 
° 
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ished, the latter emarginate ; elytrastriate. Toronto, common. 
Length 2 lines. 
PASSALUS 

coRNUTUS.— Mels. Cat.; interruptus, Oliv. Antenne arch- 
ed, covered with short reddish hairs; jaws as long as head, 
5-toothed ; head has a protuberance each side above the eyes, 
and a recumbent horn on the crown; thorax black, polished, 
longitudinally grooved on the dise—fringed with reddish hair 
under the margin; elytra highly polished, with ten strie—the 
strize punctured ; fore tibize toothed on the outside ; tibie of 
the middle pair with a dense brush of red hair on the outside. 
Niagara. Mr. Ibbetson. Length 1 inch. 

XYLORYCTES 

SATYRUS.—Mels.Cat. %. Clypeus narrow, of a dark chest- 
nut colour, armed with a strong sharp-pointed horn bending 
backwards, and furnished in front with two small protuber- 
ances ; hairy beneath; thorax dark chestnut, margined, and 
finely punctured in front—the upper part elevated, and appear- 
ing almost perpendicular ; elytra reddish-brown, with many 
slight punctured furrows, which are longitudinally arranged ; 
thigh reddish-brown, broad, strong, and hairy; anterior tibiz 
deeply dentate, with a strong spine at the tips; middle tibize 
strong, hairy, and very spinose at the tips; ungues very small ; 
scutellum triangular. Length 1 inch. 

2 size and colour of $, but without the horn. In place of 
the latter there is ashort protuberance ; thorax smooth and con- 
vex. Toronto, very rare. 

PHYLLOPHAGA 

HIRTICULA ?—Mels. Cat. Bright chestnut. Thorax punc- 
tured, and covered with yellow hairs; elytra smooth, punctured, 
with five longitudinal rows of yellow hairs on each—the 
fifth on the suture; breast covered with yellow down. Toronto. 
Length 5 lines. 

Probably a variety. 

TRICHIUS 

PIGER.— Mels. Cat. ; rotundicollis, Kirby. Head and thorax 
black, the latter rotund and covered with whitish down ; elytra 
truncate behind, black, polished on the outside, yellow-ochre 
in the centre, with four longitudinal lines of the latter colour 
pointing like teeth towards the apex; on each elytron, two ob- 
lique white stripes branch from the yellow-ochre to margin ; a 
white tuft on each side of abdomen; body beneath and legs 
hairy. Toronto, common. Length 5 lines. 

BUPRESTIS 

AURULENTA, Lin. (Mels.Cat.); striata, Fabr. Antenne 
short, black, the basal joints coppery ; head and thorax dull 
coppery, finely punctured. On each elytron there are four 
raised lines: the outside or marginal line connects at the apex 
with a longitudinal one near the suture ; the two inner lines 
abbreviated, their furrows tinged with a beautiful green colour ; 
body beneath and legs of a rich metallic lustre. Toronto, 
on pines, not common. Length 7 lines. 

TRACHYPTERIS 

FULVOGUTTATA.—Mels. Cat. ; Drummondi, Kirby. Short, 
and mostly convex ; black bronze above, with very fine wavy 
transverse lines on thorax, which are not very distinct without 
the aid of a magnifier; elytra rounded at the apex, and punc- 
tured ; three yellow spots on each—the anterior spots round 
and near the suture, the central one almost oval. Specimens 
vary in size, and some are found with two anterior spots ( punc- 
tum geminum) on each elytron ; body beneath brassy ; anterior 
legs not toothed. Toronto, June, on white pine. 

Taken by Richardson at Fort Simpson, on the Mackenzie 
river, lat. 62° N. Length 4 lines: 
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CRATONYCHUS 
CINEREUS.—Mels.Cat. Dark-brown, covered with ash-co- 
loured hairs. Thorax convex, rounded in front, and finely 
punctured ; elytra with longitudinal rows of punctures resem- 
bling stitches, tapering towards the apex; tarsi armed with 
minute teeth. Toronto,common. Length 6 lines. 
PODABRUS 
TRICOSTATA.—Mels. Cat.; Teleophorus Bennetii, Kirby. An- 
tennze black, serrate ; thorax margined with black and pink, 
round in front, convex in the centre, and angular behind ; 
elytra dark glossy brown. Common in winter, under the bark 
of trees. Length 5 lines. 
TOMICUS—sostricuvs 
CALLIGRAPHUS.—Mels. Cat. ; exesus, Say. Chestnut brown. 
Thorax oval, and punctured in front ; elytra punctured in rows, 
with a gouge-like hollow at the apex, the sides of which are 


armed with minute teeth. Toronto, found under the bark of 


pine trees. Length 2 lines. 
PINI.—Mels. Cat. Resembles exesus in form, colour, and 
habits, but is much smaller. 
SPHENOPHORUS 
PERTINAX.—Mels. Cat. Antennz two-articulate, polished, 
and longer than snout, the first joint dark mahogany colour, 
the second darker and knobbed at the point; head and snout 
black, polished, the latter curved, and of an equal thickness 
throughout ; thorax with three black polished ridges, the spaces 
between of an ashen colour; elytra with abbreviated black, po- 
lished, longitudinal ridges, the longest on the suture, and finely 
punctured at the sides—the spaces between of a dark ashen 
colour, and finely striate; margin black, polished, with a row 
of punctures: abbreviated behind; abdomen hirsute ; body 
beneath black, punctured ; legs black. Length 5 lines. To- 
ronto, common. 
ATTELABUS 
BIPUSTULATUS.—WMels. Cat. Head bent under the breast ; 
thorax steel-blue and highly polished, narrow in front; elytra 
with a square reddish-ochre spot on each shoulder; body be- 
neath and legs blue. Toronto, not common. Len. 1} lines. 
CALLIDIUM ° 
ANTENNATUM.—Mels. Cat. Head and thorax steel-blue, the 
latter emarginate ; elytra green, polished, and densely punc- 
tured, nearly equal in width throughout ; body beneath and 
legs black, polished. Manitoulin. Mr. Ibbetson. L. 44 lin. 
RHAGIUM g 
LINEATUM.—WMels. Cat. Antennz ash-coloured, about as 
long as head and thorax ; head depressed on top, ash-coloured, 
and spotted with black; eyes ofa polished dark chestnut color ; 
thorax ash-coloured, wider than head, with a polished longitu- 
dinal line in the centre, and a short sharp-pointed tubercle on 
each side; elytra ash-coloured : on each there are three longi- 
tudinal raised lines obliquely spotted with black—the spaces 
between hirsute ; body beneath and legs ash-coloured, variegat- 
ed with black. Length 6} lines. Rare. One specimen, Dr. 
Cowdry, Cobourg. 
EVODINUS 
MONTICOLA.—Mels. Cat.; Le Conte, Agass. Lac. Sup. t. 8, fig. 
2. Antennz reddish; eyesand ring behind the head black ; thorax 
narrow before and behind, and covered on top with yellow 
silky hairs ; elytra yellow, tapering towards the apex, with two 
small round black spots behind each shoulder, and two larger 
black spots on the posterior margin; black at the apex ; abdo- 
men and legs red. Toronto, Prof. Croft. Length 4 lines. 
STRANGA™IA 


ZEBRATA.— Mels. Cat. ; zebra, Oliv. Ent. Eyes black; top 
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of head and thorax sprinkled with fine yellow down; elytra 
black, on which are four oblique bright yellow fasciae—the first 
transverse from the shoulders, encircling a black spot on 
the latter—the second and third are almost equal in form, 
crosses from margin towards suture—the fourth much smaller, 
and near the apex ; legs reddish; body beneath covered with 
yellow down. Toronto, on flowers, very rare. Length 5 lines. 

FUGAX.—Mels. Cat. ; Leptura tenuior, Kirby. Antenne 
and head black ; thorax black, round on top, and covered with 
yellow silken hairs; elytra dull red, towering behind, on which 
are four transverse yellow bands, covered with short hairs, hav- 
ing the glossy appearance of thorax ; legs and rings of abdomen 
reddish. Toronto,on flowers, not commen. Length 5 lines. 

LEPTURA 

CANADENSIS.—Mels. Cat. ; % tenuicornisHald. Antenne 
black, ten-articulate : the fifth, seventh, and base of the ninth 
yellow ; head black ; thorax globular, black, punctured, narrow 
in front, on which there is a fine ring; elytra densely punc- 
tured, with a broad red transverse band on the shoulders— 
armed with a small spur at the apex; body beneath and legs 
blackish. Toronto and Manitoulin, on umbelliferous flowers, 
not common. Length % 5, 2 7 lines. 

BIFORIS.—Mels.Cat. Antennz ten-articulate, part of the 
first joirt yellow; second, third, and fourth black : the remain- 
ing five are yellow, ringed with black, and the last yellow ; head 
yellow, black on top; eyes black; thorax reddish-yellow, with 
a longitudinal oval black spot on the centre, connecting with 
the region of scutel, which is also black; elytra glossy yellow 
or ashen, with a black spot on the margin behind each shoul- 
der. In the centre, a black tooth-like spot points from margin 
to suture, and from the latter spot the margin is black to apex ; 
suture finely margined with black ; apex two-toothed ; legs yel- 
lowish—femoree of fore legs spotted with black : tibize, tarsi, 
and the lower section of femorse of hind legs black. Toronto, 
on the Sambucus Canadensis, not common. Length 6 lines. 

TRIGONARTHRIS 

PROXIMA.—Mels. Cat. ; (Leptura) Say, T. Acad. 3, 420. 
Antenne, head, and eyes black; thorax globular, and covered 
with short rust-coloured hairs; elytra yellow-ochre, black at the 
apex ; body beneath and legs black. Toronto, on flowers, not 
common. Length 6 lines. 

LEMA 

TRILINEATA.—Mels. Cat. Antenne black, the first joint 
reddish ; head and thorax rusty-red, the latter swelled out 
above the femoral joints of fore legs, with two small black spots 
on top; eyes black ; elytra finely punctured, of a nankin co- 
lour, with a black line on the outside of each, and the suture 
black, which forms the three lines; outside of tibiee and tarsi 
dusky; body beneath reddish. Makesa creaking sound when 
held in the fingers. Toronto, not common. Length 34 lines. 

UROPLATA 

ROSEA.—Mels.Cat. Antenne black at the base, thickened 
and red at the tips ; head red, narrow, and punctured ; thorax 
conical, punctured, on which are two short longitudinal black 
lines on top: black at the sides; elytra of a reddish colour ; 
shoulders pointed: square behind, with three elevated smooth 
longitudinal lines on each, spotted with black and red: the 
spaces between punctured in double rows ; body beneath black ; 
legs reddish. Length 2 lines. Toronto, June, on various 
plants; not common. 

DISONYCHA 

CAROLINIANA.—Mels.Cat. Antenne black; eyes dark 
grey ; thorax yellow, with two distinct black dots on the centre ; 
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elytra yellow, on which are five longitudinal black lines, viz., 
one from the inside of each shoulder, abbreviated near the apex, 
another on the outside, joins at the apex to the fifth line, which 
covers the suture—margin yellow; femore glossy red; tibiae 
and tarsi black. Toronto, not common. Length 3} lines. 
LABIDOMERA 
TRIMACULATA.— Mels. Cat. (Doryphora) Say, I. Acad. 3, 454. 

Antenne, head, thorax, scutellum, body beneath, and legs 
blue ; elytra finely punctured, orange, on which are 3 large black 
spots of the following forms : the first, on the shoulder, is broad 
and longitudinal; the second is transverse on the suture—its 
centre almost connects with the scutellum, and spreads into 
four obtuse branches: the two anterior point towards 
and slightly connect with the shoulder spots: the posterior 
branches are rather shorter; the third spot is near the apex, 
of a triangular form; margin of elytra, orange. Length 44 
lines. Toronto and Coldwater, on the milk plant (Asclepias 
Syriaca). July. 

CALLIGRAPHA 

SCALARIS.—Mels. Cat. Antenne rust-red ; head and thorax 
dark green ; elytra silvery, with a large green spot on each 
shoulder, and a number of smaller spots on the sides : a broad 
jagged green stripe down the suture ; under side of body dark 
green ; legs rust-red. In May on varicus plants. Of this beetle 
there are two broods during summer. About the latter part of 
July the first disappear, and at this time numbers may be found 
dead in the lake drift on the peninsula. Mr. Harris says they 
pass the winter in holes, and under leaves and stones. L. 4 lin. 

GASTROPHYSA 

CHRULEIPENNIS.—Mels. Cat. polygoni Lin. Antenne 
blackish; head, elytra, and body beneath dark blue; thorax 
and legs dull orange red ; plante black. 

Immediately before the 2 deposits its ova, the abdomen 
swells beyond the elytra. Length1} lines. Toronto, common 
throughout summer on the knot grass. 

CHRYSOCHUS 

AURATUS.—Mels. Cat. (Kumolpus) Harris. Antenne 
black; head and thorax polished green, the latter rotund 
in front; elytra rich golden green, polished, wider in front than 
thorax, with a very narrow margin; scutellum, body beneath, 
and legs polished green; tarsi black. Oblong-oval in form, ge- 
nerally about 4 lines in length. Sault Ste. Marie and Toronto, 
in July and August, on the Dog’s-bane (Apocynum Androse- 
mifolium). Not common. 

CRYPTOCEPHALUS 

SELLATUS.—Mels. Cat. Antenne long, reddish at the base, 
and black at the point; thorax black, highly polished ; seutellum 
black, tuberculate ; elytra densely and minutely punctured in 
rows, with an orange-red spot behind each shoulder, and another 
on each side of apex. Length 2 lines. Toronto, common. 

Kirby describes the above as C. notatus F., which Mr. 
Haldeman states is a southern species. 

HIPPODAMIA 

PARENTHESIS (?)— Mels. Cat. ; tridens Kirby. Thorax 
black, the margin in front yellow; elytra yellow, on which 
are three black transverse fascia, viz., the first on front,crosses 
the suture: that on the centre abbreviated nearly equal in 
breadth throughout : and the posterior one oblique, wider to- 
wards the suture ; body beneath black. Toronto, not common. 

13-punoTaTA Lin. (Mels Cat.) Coce. tibialis Say. Oblong. 
Thorax black: the margin yellow, and on each side a small 
dot; elytra yellow; six black dots on each—the thirteenth 
occupy the place of scutellum. Toronto, common. 

Taken by Richardson at Great Bear Lake, lat. 65°—57° N. 
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COCCINELLA 

SANGUINEA.—Mels. Cat. ; immaculata Fabr. Thorax black, 
polished, with a bright yellow margin, which partly encircle 
ablack spot on each side; elytra reddish-orange colour, im- 
maculate. Small,convex. Toronto, not common. 

BIPUNCTATA.— Mels. Cat. ; bioculata Say. Thorax black, 
polished, with a yellow marginal spot each side ; elytra reddish 
colour, with a single black polished spot on each. 

In winter, numbers of this species are commonly found con- 
gregated together under the bark of trees. 

NONEMNOTATA.—Mels. Cat. Thorax black, with a white 
angular spot on each side in front, connected behind the head 
by a white transverse line ; elytra dull orange, with nine black 
dots—two anterior, small: two posterior, large: the ninth is 
behind the seutellum ; body beneath and legs black. Toronto, 
common. 

UPIS 

CERAMBOIDES Lin. (Mels. Cat.) ; reticulatus Say. Black. 
Antenne eleven-jointed, gradually widened from the base; 
thorax emarginate, minutely punctured ; elytra black, broader 
than thorax, very hirsute, with zigzag polished protuberances ; 
legs long and slender: fore tarsi five-jointed: hind tarsi four- 
jointed. 

Taken by Mr. Ibbetson at Manitoulin, and by Mr. Richard- 
son, on the borders of the Mackenzie and Slave rivers, lat. 62° N. 
BOLITOPHAGUS—rxLEpona 

CORNUTUS.—Mels. Cat. Antenne composed of short arti- 
culations, thicker at the point; shield hirsute, armed in front 
with two short teeth; thorax hirsute: seven short teeth on 
each side, and from the centre of which project two horns over 
the shield, with a dense brush of reddish hairs underneath ; 


elytra hirsute, with three rows of tubercles on each. Entirely 
of a dull rust color. Found in fungi. Common. L. 5 lines. 


? has two protuberances on thorax ; elytra hirsute. Size 

and colour of %. 
NOTOXUS 

MONODON (?)—Mels. Cat. Antenne filiform; head bent 
down, of a dark brown colour; thorax projecting like a horn 
over the head ; elytra yellow, villous, with a black line down 
the suture, which spreads apart behind, and terminates in a 
round dot on each: an oblong black spot on the sides. To- 
ronto, common on umbelliferous flowers. Length 14 lines. 


( To be continued.) 





Water-Works in the United States. 


By Jacos Hovenron, C.E. 

Cincinnati.—The city of Cincinnati is supplied with water 
from the Ohio river, from which it is elevated, by means of 
steam-engines, to a height of 175 feet, into a stone reservoir, 
containing 5,000,000 gallons. There are three engines, one 
condensing, and two non-condensing. The pumping or rising 
mains are 800 feet in length. These works were originally 
owned by a company, from whom the city purchased them for 
$300,000. To April, 1853, they had expended $700,000 in 
improvements, making a total cost of $1,000,000. Further 
extensive improvements are in contemplation. Nine years ago 
these works were in a very bad condition, the water being dis- 
tributed principally through wooden logs, which have been 
entirely replaced with iron pipes. Cincinnati contains upwards 
of 160,000 inhabitants. 

Pittsburgh is supplied with water from the Alleghany river, 
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At this place there are two reservoirs, at different elevations, the 
lower one at 160 feet, and the upper one at 396 feet above low- 
water mark. The water is elevated into the lower reservoir 
trom the river, by means of two large high-pressure engines, 
through a distance of 2000 feet. At the lower reservoir are 
two smaller engines, driving pumps which elevate the water 
into the upper reservoir through a pipe about one-fourth of a 
mile in length. This pumping pipe is also used as a distribut- 
ing main, being connected with the distributing pipes; and 
while the engines are running, the entire service connected 
with the upper reservoir is supplied directly from the pumps. 
This mode of using the pump main, for the double purpose of 
an inlet and outlet, has proved an unfavourable experiment. 
All means of circulation are prevented, and the water, becom- 
ing stagnant, has a bad taste and odour, and gives rise to a 
great deal of complaint. The reservoirs are built of earth em- 
bankments, the inside slopes paved with brick. These works 
have cost about $700,000, and supply 50,000 inhabitants with 
water. 

Alleghany City—The population of this city in 1850 was 
22,000. Cost of works, to January Ist, 1853, $331,442-12. 
The water is obtained from the Alleghany river, by means of 
two steam-engines, which are duplicates from the same patterns 
as those at the upper works in Pittsburg. The water is raised 
to a height of 206 feet, through a pump main about 1000 feet 
inlength. The reservoir is of earth embankment, and will hold 
10,000,000 gallons. 

Buffalo.—The waterworks of this city are owned by a com- 
pany. The water is taken from the Niagara river, and is car- 
ried into the pump well, through a tunnel cut through the rock, 
under the Erie Canal. The watéer is raised to the reservoir, by 
means of two Cornish Bull-engines, cylinder 50 inches diameter, 
and 10 feet stroke. The reservoir is of earth embankment, and 
will store 13,000,000 gallons. These works have cost upwards 
of $400,000. Population of the city about 60,000. 

Albany.—The city of Albany is supplied with water from 
Patroon’s Creek, across which, about six miles from the Hudson 
river, an embankment of earth, 40 feet in height, has been built ; 
thus forming a retentive reservoir, called Rensselaer lake, cover- 
ing an area of 30 acres, and containing about 160,000,000 gal- 
lons of water. From thence the water is conducted by gravi- 
tation through a brick aqueduct about 4 miles in length, to 
Bleecker reservoir, from whence it is distributed in the usual 
manner. A further supply is delivered to the lower part of the 
city, through iron pipes, laid directly from Watervliet lake. 
This artificial lake is on the same stream with, and about four 
miles below Rensselaer lake, and was formed by constructing a 
dam, 25 feet in height, across the stream. It overflows about 
20 acres, and contains 30,000,000 gallons. These works are 
capable of delivering 10,000,000 gallons daily, and have cost 
about $800,000. Population of the city about 60,000. 

New York is supplied with water from the Croton river, 
across which a dam, 40 feet in height, is constructed, forming 
the Croton lake, covering an area of 400 acres, and containing, 
at the depth of 6 feet, an available supply of 500,000,000 gal- 
lons of water. From thence the water is carried, by means of 
a brick aqueduct (except at the crossings of the Haarlem river 
bridge, and the Manhattan Valley, where inverted syphons of 
the respective dips of 12 feet and 105 feet are used), about 38 
miles in length, and having a total fall of 44 feet, to the receiv- 
ing reservoir, which covers 37 acres of ground, and has capacity 
of 150,000,000 gallons. From this reservoir the water is con- 
ducted through iron pipes to the distributing reservoir, from 
whence it is distributed in the usual manner. This reservoir 


WATER-WORKS IN THE UNITED STATES. 


(1865. 


is built of stone, covers an area of four acres, and contains 
21,000,000 gallons, when full to the top water line. These 
works are capable of supplying 30,000,000 gallons per day, have 
cost between $13,000,000 and $14,000,000, and supply water 
to more than half-a-million of people. An enlargement of the 
works is now in contemplation, by which the quantity of water 
delivered daily will be materially increased. 

Philadelphia— Fairmount Waterworks.—At the Fairmount 
waterworks the water is raised from the Schuylkill river, by 
means of water power. A dam, 1149 feet in length, and 133 
feet in height, above low tide, is constructed. From this dam 
water is supplied to run eight breast-wheels, and one “ Jonval 
turbine,” each driving a double-acting foree-pump. The water 
is foreed to a height of 96 feet, through mains of 16 inches dia- 
meter, varying in length from 183 to 433 feet. On the hill at 
Fairmount are four reservoirs, containing, in the aggregate, 
22,031,976 ale gallons, and at a distance of three-fourths of a 
mile isa fifth reservoir, containing 16,646,247 ale gallons,making 
the total storage of the Fairmount works equivalent to 38 ,678,22¢ 
ale gallons. During the year 1852 the average quantity of 
water pumped daily was 5,731,744 gallons, which was distri- 
buted in a district containing 26,821 houses, in which there 
were 27,592 ratepayers. The cost of these works to January 
Ist, 1853, was $3,247,894. These works were the first of any 
importance erected in the United States, and have served as a 
model for almost every city in the country. 

Spring Garden Waterworks.—The districts of Spring Gar- 
den and Northern Liberties are supplied with water from sepa 
rate works, erected upon the Schuylkill, about a mile above 
Fairmount. Three condensing engines are in use, which force 
the water to a height of 115 feet, into an earth embankment 
reservoir. There are three pump mains, two of 18 inches and 
one of 20 inches diameter, and 3300 feet in length. The dis- 
trict of Kensington is also supplied by independent steam- 
power works, situated upon the Delaware river. These works, 
however, I did not examine. 

Boston is supplied with water from Lake Cochituate, formerly 
called Long Pond, from which it is conducted by means of a 
brick aqueduct (except at the crossing of the Charles river, 
where there is an inverted syphon of 58 feet dip), 15 miles in 
length, with a fall of 4} feet, to the Brooklyn reservoir. This 
reservoir covers an area of 224 acres, and has a capacity of 
89,909,730 wine gallons. From the Brooklyn reservoir the 
water is conducted through iron pipes to three distributing re- 
servoirs, as follows: one on Beacon Hill, in Boston Proper, 
capacity 2,678,968 gallons ; the second on Telegraph Hill, in 
South Boston, capacity 7,508,246 gallons; and the third on 
Eagle Hill, in East Boston, capacity 5,691,816 gallons. From 
these reservoirs the water is distributed by means of iron pipes. 
The basin containing the water on Beacon Hill is 15 ft. 8 in. 
deep, supported on arches, the whole being a massive structure of 
granite, the walls of which, on Derne Street, are 584 feet high, 
and in the rear of Mount Vernon Street, 40 ft. 8 in. high. The 
other reservoirs are of the earth embankment kind. The water 
is carried across the channel of Chelsea Creek to East Boston, 
ina 20-inch flexible pipe, with swivel joints, and of nearly 
double the ordinary thickness. During the year 1852, these 
works delivered 8,125,842 wine gallons per day, toa population 
of about 140,000. To January Ist, 1853, the works had cost 
$5,370,818. 

Chicago.—The city of Chicago, for the last two years, has 
been engaged in constructing water works, which are now so 
far advanced, that they will be brought into use within a short 
time. An inlet pipe, made of pine staves, 30 inches diameter, 








a78 £48 





ava 1A 


1855.] 


is extended into Lake Michigan, a distance of 600 feet, through 
which water is supplied to the pump well, from which it is 
elevated, by means of two steam engines (a condensing and a 
duplicate non-condensing), into a reservoir at a height of 8 feet. 
For the want of elevated ground, they are compelled to make 
use of a tower and tank similar to the one in use at Detroit. 
The tank is made of boiler iron, braced across its centre with 
wrought-iron rods, is 60 feet diameter, 28 feet deep, and contains 
about 493,000 gallons. Other reservoirs of like capacity, will 
be constructed as required. The works are calculated to furnish 
a daily supply of 3,000,000 gallons, and have cost about 
$400,000. ‘The unprecedented growth of that city will pro- 
bably require the immediate extension and enlargement of the 
works. 





The Hurrivane of the 18th April, 1855+ 





The interest excited by the brief and unconnected accounts which 
have been published from time to time, of the course and effects of 
the Hurricane of the 18th April, affords sufficient grounds for notic- 
ing at length an occurrence which, though not unfrequent in Canada, 
is still possessed of general and wide-spread interest. It happens very 
unfortunately in the present instance, that few memoranda of the time 
when the storm of wind and hail was at its height in different localities 
appear to have been preserved. The extracts from newspapers to 
which we have been able to refer, make specific mention of the time of 
the occurrence in three instances only. It is therefore quite impossi- 
ble, from the data before us, to trace with accuracy the course of the 
storm, or to ascertain the width of the moving mass of air in different 
places. We may, however, obtain some idea of the diameter of the 
circle described by the storm inits course. Occasionally we find trees, 
fences, and houses exhibiting its effects over areas many miles in 
width, while in other places it appears to have struck the earth with ex- 
traordinary violence over a narrow belt not more than a few hundred 
yards broad. The fluctuations in the levels of Lakes Huron and On- 
tario, and Seneca Lake are evidently nothing more than ‘Seiches” 
due to sudden variations in atmospheric pressure, a necessary result 
of the rapid passage of an immense vertical column of air over the 
surface of their waters. 

It is a rather singular coincidence, that on the 25th of April, 1854, 
a storm somewhat similar in its effects to the hurricane of the 18th 
April, 1855, should have traversed nearly the same ground. Two per- 
sons were then drowned at Niagara by the sudden rise of the waters of 
the Lakes. At page 278 of the Canadian Journal, Vol. II., an account 
of this storm may be found, and the following extract from the Niagara 
Mail of May 8rd, 1854, giving a description of the rise in the Lake, 
may not inappropriately be introduced here : 


** About a quarter or half-past six o’clock, p. m., a thunder storm 
came up from the north-west, with a few flashes of lightning anda 
heavy shower, accompanied by a strong squall of wind for a few mi- 
nutes, the weather being quite calm just before the gust, and the same 
after it. The fishermen who were on the beach, seeing the squall 
coming on, hurried to get in their lines, when suddenly there appeared 
rolling in upon them an immense wave from the north-west. The 
height of this wave could not have been less, we judge, than from six 
to eight feet, although it is difficult to ascertain correctly. It came 
rolling on the smooth Lake with great velocity, carrying all before it, 
and sweeping some of the fishermen into the Two Mile Pond, and 
dashing others of them high up against the bank, by which, as we 
stated, two persons were unfortunately drowned. The water came 
and returned three times in succession, and then settled down quite 
calm as it had been before this commotion.” 

The late storm appears to have crossed the Indian Reserve Penin- 
sula from Lake Huron, and passing over Georgian Bay it struck the 
main land of Canada in the township of St. Vincent, near the village 
of Meaford. 

At Meaford the storm commenced about 4a.m. ‘The wind blew 
a perfect hurricane.” ‘‘ Hailstones of very great size fell in a con- 
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tinued shower for fifteen or twenty minutes.” At Owen Sound, a few 
miles west of Meaford, the storm of wind does not appear to have 
been noticed. The Owen Sound Comet describes the rising and falling 
of the waters of the Bay on the 18th, and attributes the phenomenon 
to a storm ‘‘ of which we may hearin afew days.” The following ex- 
tract is from the Owen Sound Comet: 


‘¢ PHENOMENON.—Last Wednesday a very singular occurrence hap- 
pened in Owen Sound Bay, such as has frequently been witnessed on 
former occasions, but not in so great a degree. This last freak com- 
menced by the rising of the water to the height of say nine feet, and 
immediately falling down say ten feet. The bottom of the Bay was 
dry when the water went down to within ten or fifteen feet of the end 
of the wharf, and we are told by Mr. John Boyd, that a man might 
have waded across to the Indian Village at the time. We are also told 
by those who were present at the time, that at the bridge crossing on 
Division Street, a man might have jumped across the river. The ris- 
ing and falling followed in quick succession, and so suddenly, that an 
observer could distinctly see the advancing and receding of the water 
onthe shore. When the water commenced to rise it came rushing up 
the river like a wave about three feet high. This phenomenon is 
doubtless owing to a storm of which we may hearin a few days having 
occurred somewhere on the Georgian Bay or Lake Huron.” 


The course of the storm seems to have followed the south shore 
of Georgian Bay, from Meaford to Collingwood Harbour, sweeping 
round the base of the Blue Mountains, and levelling in its passage 
very considerable tracts of forest. 


A similar occurrence very probably took place a few miles east of 
Collingwood Harbour some years since, as recorded by wide areas of 
prostrate forest trees in the valley of the Nottawasaga River. 


From Collingwood the general direction of the storm appears to have 
been towards Toronto, along the line of the Northern Railway. Its effects 
were particularly noticed at Barrie, Lefroy, Richmond Hill, Davenport, 
Toronto, in the township of Whitby and at Oshawa ; then it appears 
to have crossed Lake Ontario, and its outskirts reached and tra- 
versed the Line of the Rochester and Niagara Falls Railways. Its 
full force was probably felt at Niagara and Port Dalhousie. The hours 
at which the storm reached different localities are given below as far 
as we have been able to ascertain them :—Meaford (Georgian Bay), 
4a.m.; Toronto, 6 a.m.; Niagara, 6} a.m. We subjoin a number 
of extracts illustrating the effects of the storm and the Lake phenom- 
ena accompanying it :— 

1. Meaford, Township of St. Vincent.—Wind blew a hurricane.— 
Hailstones of large size fell. Buildings unroofed. 

2. Lake Shore, from Meaford to Collingwood.—A very considerable 
tract of the forest leveled. 

8. Collingwood.—Houses unroofed—heavy timbers moved to some 
distance ; fishermen’s boats carried some distance into the woods ; ice 
in Harbour broken up and blown out. Waters in the Harbour rising 
and falling continuously. 

4. Davenport (N.R.R.)—Fences blown down. 

5. Toronto, 17th April, 8 p. m.—Almost incessant sheet and forked 
Lightning in W. and N. W., illuminating some dense cum. strat, and 
which would otherwise have been invisible. Zenith clear. 

10 p.m.—Constant sheet lightning round horizon. 

Midnight.—Continued sheet lightning and distant thunder. 

18h April.—During the greater part of the night there was a con- 
tinued display of vivid lightning and a rumbling of distant thunder. 

5:30 a. m.—Thunderstorm rising in N. W., the sky very dark and 
peculiarly threatening; very dense cumulo stratus rolling over with 
arushing noise; the wind for a few minutes (5:50 to 6-06 a.m.) was 
very violent, scattering the leaves and dust about in every direction. 
The rain drops which fell during the storm were large, and a few hail- 
stones fell, which were generally } of an inch in diameter. 

6-30 a. m.—The storm was over, but the clouds were still rolling 
about in a very peculiar manner, Sultry morning. 

8-00 a. m.—Detached clouds passing in almost opposite directions : 
the upper strata from 8.W., the under rapidly from Last. 

The direction of the wind which was E. b. N. during the night, 
suddenly backed round the N. to N.N.W. at 6 a. m., but it returned to 
its original direction at 6.20 a.m. The velocity of the hour was about 
13-0 miles, but from 5-55 to 6-05 it must have equalled the rate of 38 
miles per hour.—Zztract from Met. Reg. Pro. Ob. 
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} Thermometer. Mygrometric. | Wind. 
Day Hour. | Barom Dry. Wet. | Elast. Hum. | Direc. | Force 

° | o (| | } 
17th /10 p. m. | 29-625 47-6 | 46-0 | 287 89 |Calm \Calm 
« |Midnight| 29-611) 47-4 | 46-0 | -290 | 90 (Calm |Calm 
18th |6a,m. | 29-552) 51:3 | 50-4 350 94 |EbN| 11-2 
“ J8a.m. | 29-540) 540 | 52-7 | -375 | 91 | East | 83 
« |/2p.m. | 29-441) 62-9 | 57-4 | -400 | 71 |Caim (Calm 
“ |4 p.m, | 29-487) 55-1 521 | ‘849 | 81 |Calm (Calm 
“* 110 p. m. | 29-457| 47-0 | 45-1 | +278 86 |ESE| 146 
- yee ei 51:3 | 50-4 | 350 | 94 | N | 1:0 
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17th, 10 p. m.—Partially overcast. Sheet lightning round horizon. 

Midnight.—Clouded, sheet lightning, and frogs croaking loudly. 
Distant thunder. 

18th, 6 a. m.—See previous remarks. 

8 a. m.—Mostly clear. Detached clouds passing in almost opposite 
directions. Mild morning. 

2 p. m.—Detached clouds passing in Z., and hazy round horizon. 
Sultry close day. 

4 p. m.—Light clouds and haze dispersed. Sultry and close. 

10 p. m.—Overcast and haze. Some open spaces to N. W. 
and close at night. 

Midnight.—Densely overcast. Some heavy drops of rain at 10-45 
p-m. Almost incessant forked lightning and distant thunder, from 
10-30 p. m. in 8. b. E and 8. W. Commenced to rain again at 12-05 
‘only a few drops).—Eztract from Met. Reg. Pro. Ob. 

The waters in the Lake rose rapidly in the form of a huge advancing 
wave, and swept over the sand bar separating Ashbridge’s Bay from 
Lake Ontario. . 

Fluctuations continued throughout the day, and were noticed in the 
Humber Bay. 

Picton, 25th.—In Picton Harbour the water fell nearly three feet, 
and has not yet recovered its usual level. At Wellington, it fell be- 
tween four and five feet, and although it returned after a few minutes, 
it is not yet within two feet of its former level. At South Bay, it re- 
ceded forty-nine paces from the shore, and is still low.—Picton Gazette, 

Putneyville (State of New York), 18th.—This morning, the Lake 
presented a different appearance from anything within the recollection 
of the oldest inhabitant. Soon after sur rise, the sky was overcast 
with dense clouds, and thunder was heard inthe distance. For ashort 
time the wind blew furiously, and the rain poured down in a copious 
shower. This was between 7 and 8 o’clock. The clouds thickened, 
and the darkness became almost appalling; one could not see to read 
or write without a candle. 

The Lake rose and fell every eight or ten minutes, generally about 
two feet; but several times the difference between the highest and 
the lowest mark, was at least five feet. The water would rush up on 
the shore beyond its usual limits, and then recede after a few minutes 
several rods from the shore, leaving the stones and sand bare. Thus 
it would remain for, say, ten minutes, when it would roll gently back 
again to its former height. After 9 o’clock this agitation gradually 
subsided, and in the course of the day the Lake resumed its natural 
level. D. C. Hiearns. 

The American gives an account of a similar ebbing and flowing at 
the mouth of the Genesee River. A captain who proposed to let his 
craft lie outside the piers till a favourable wind should spring up, 
states that suddenly a heavy tidal wave set out from shore, and left his 
vessel in water so shallow, as to cause it to careen quite on to the side. 
Soon after a return swell lifted her up again, and enabled him to make 
the harbor. It is evident from the description of these phenomena, 
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noticed at points so many miles apart, that they proceeded from the 
same general cause, and were indeed parts of one and the same great 
tidal phenomenon.—Rochester Daily Union. 

Seneca Lake.—During the whole of Wednesday and yesterday, the 
waters of Seneca Lake would rise and fall, in spaces of time varying 
from ten minutes to half an hour, continuously through those days, 
from five inches to two feet in height. 


Just after sundown on Wednes- 
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day evening, a friend of ours made an exact measurement of the fall 
and time. In fifteen minutes the water fell 16} inches, when it com- 
menced rising again.—Seneca Lake. 


Niagara.—A little before seven, a.m., the sky assumed a green 
color, succeeded in a few minutes by aclear white, which indicated the 
presence of the hurricane. The storm came from the North, or 
N.N.E., apparently leaping in its course, and striking the ground at 
intervals with redoubled force. . The rush of wind lasted about five 
minutes, and was at its height not more than one minute. But the 
damage it did was tremendous. 

It struck the Niagara Car works, and in an instant levelled two 
large finishing shops, each 175 feet by 50, and two stories high, con- 
taining a number of new Cars, and took the roofs partly off some of 
the other buildings. A large new frame, 200 by 70, intended for a 
Foundry, and ready to be enclosed, was piled ina mass. The carpen- 
ter and blacksmith shops in the shipyard were blown down. The 
Engine House of the Erie and Ontario Railway was also very much 
twisted, and the large Woodshed nearly destroyed. A passenger Car 
was lifted bodily off the track near the station-house and thrown ever 
to some distance from where it stood. 

Throughout the Town the damage was very great—roofs, fences and 
chimnies blown down in all directions. The St. Andrew’s Church re- 
ceived great injury—a third of the roof and gallery inside was swept 
away. 

During the hurricane the water suddenly rose from five to eight feet 
along the Lake shore and in the river.—Mail. 

Port Dalhousie.—F or two or three hours after sunrise the heat was 
very oppressive. Off to the north, over the Lake, the clouds presented 
an unusually wild, lowering, I may say dreadful, appearance. Banks 
of fog would rise suddenly in the direction of Toronto, whirling about 
wildly, and then form into horizontal streaks of a dark leaden hue. 
About 6 o’clock, a. m., a black cloud came drifting along towards the 
shore with great velocity. It appeared to pass too high to do much 
damage in the port, but about half a mile inland it descended to the 
level of the earth with full force, and scattered fences as if they had 
been chaff. Fortunately the squall here was only a few yards wide, 
and it appeared to have risen again, after passing about a quarter of 
a mile across the country, as I have heard of no damage being done 
save inthe onespot. The air continued perfectly tranquil a few yards 
from where the squall was passing. Shortly after this cloud had 
passed, a dark hue appeared to move along the surface of the lake 
towards the shore, which, as it drew nearer, was discovered to be a 
huge wave. It came rolling forward, apparently about 6 or 7 feet high 
at its crest, and dashed against the piers and swept far up on the 
shore. One large three masted vessel was torn from her mooringsand 
dashed against the pier, but without beingseriously damaged. The huge 
wave, however, retreated as rapidly as it advanced, and carried with it 
the water to a depth of four or five feet, leaving only a narrow stream 
where there is usually a sheet of water about a quarter of a mile wide. 
Each time the wave receded a number of fine fish were left floundering 
in the mud and shallow pools. The water continued receding and ad- 
vancing in this manner the whole day, but it gradually diminished in 
force and volume towards the evening. It flowed in, on each occa- 
sion, for about half an hour, and receded for the same length of time. 
It was noticed that when it turned shorewards, there was a chill puff 
of wind from the north. 

At Wellington, the water at the Lake shore acted precisely as de- 
scribed above. The water receded from Mr. McFaul’s wharf so that 
parties could walk round it; then again the water came back and 
overflowed, rising from four to eight feet over its usual level. Fora 
day or two the Lake appeared more or less unsettled. 





Sir Henry de la Beche and Mr. Greenough. 





The loss in one week of two eminent geologists is a severe blow to 
science. The name of Sir Henry de la Beche will be more familiar to 
our readers than that of Mr. Greenough. The director of the geologi- 
cal survey has been prominently before the public for many years. 
The father of the Geological Society was a worker rather than a writer; 
though seventy-seven years of age when he died, yet the greater por- 
tion of his life was spent in the pursuit and accumulation of facts. 
Sir Henry de la Beche was born in London in 1796, and was therefore 
only 59 years old at his death. 

In 1810, Mr. De la Beche entered the Royal Military College; on 
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leaving which he entered the army, butin a little time he resigned the 
profession of arms for the pursuits of science, thus resembling another 
great geologist, Sir R. Murchison. 

He gave himself up to the study of Geology, and made it the busi- 
ness of his life.* In 1817 he became a member of the Geological 
Society, then in the tenth year of its existence. 

The year 1819 was spent by Mr. De la Beche in an examination of 
the geological formations of Switzerland and Italy, and his zealous 
prosecution of similar inquiries led to his being elected in that year a 
Fellow of the Royal Society. In 1820 a paper by Mr. De la Beche, 
‘On the Temperature and Depth of the Lake of Geneva,’ the result of 
a most careful examination, was published in the Hdinburgh Philoso- 
phical Journal. In his geological investigations of the British rocks 
the Rev. Wm. Conybeare, now the Dean of Llandaff, was, to some 
extent, connected with Mr. De la Beche; and his first communication 
to the Geological Society was the joint production of these two geolo- 
gists,—announcing the discovery of a new fossil animal of the Saurian 
family, in the lias limestones of Bristol, which they named, as being 
distinctive of its species, the Plesiosaurus. From this time the name 
of De la Beche became closely connected with the science of the day. 
Many valuable papers were communicated to the Geological Society, 
including an elaborate account of the Geology of Switzerland; the 
Fossil Plants found at the Col de Balme, near Chamouny; a commu- 
nication on the Geology of the Coast of France; and several papers 
on the Geology of various districts in the British Isles,—especially of 
Southern Pembrokeshire, of Lyme Regis, Dorsetshire, and of Beer in 
Devonshire. 

Mr. De la Beche possessed extensive estates in Jamaica. He now 
visited his property,—Halse Town, in the neighbourhood of Spanish 
Town,—and on his return, in 1825, he communicated to the Geological 
Society his remarks on the geology of that West Indian island, of 
which nothing had been known previously. 

Between 1827 and 1830, Mr. De la Beche published numerous 
important Geological papers in the 7'ransactions of the Society, the 
Philosophical Magazine, and the Annals of Philosophy, and also a 
tabular proportional view of the superior, supermedial, and the medial 
rocks. In 1830 his first book, ‘Geological Notes,’ appeared; and in 
the same year, ‘ Sections and Views of Geological Phenomena.’ Great 
skill in the use of the pencil enabled the author to furnish the whvle 
of the drawings for these works, and to them all subsequent illustra- 
tors have been indebted. ‘The Geological Manual’ was published in 
1831, and was speedily translated into French and German,—becoming 
a text-book for geologists throughout Europe, and passing through 
several editions. In 1832 Mr. De la Beche proposed to the Govern- 
ment to supply the data for colouring geologically the maps, then in 
progress of publication, of the Ordnance Trigonometrical Survey. 
This offer was accepted, and at the Land’s End, in Cornwall, was 
commenced the great work of this eminent geologist’s life. Mr. De 
la Beche, who bore himself the greater part of the expense of the 
Geological Survey of Cornwall, devoted several years to a careful 
investigation of all the conditions, lithological and mineralogical, of 
Western England; and he published a series of Maps of Cornwall, 
Devonshire, and Somerset, which exhibited a correctness and detail 
such as had never before been attained. This Survey was fairly estab- 
lished under the Ordnance. ‘It was,”—says Sir Henry De la Beche, 
in his Inaugural Discourse, delivered at the opening of the School of 
Mines, on the 6th of November, 1851,—‘‘It was while (in 1835) con- 
ducting the Geological Survey then in progress, under the Ordnance, 
in Cornwall, that being forcibly impressed that this Survey presented 
an opportunity not likely to recur, of illustrating the useful applica- 
tions of geology, I ventured to suggest to Mr. Spring Rice (now Lord 
Monteagle), then Chancellor of the Exchequer, that a collection should 
be formed, and placed under the charge of the Office of Works, contain- 
ing specimens of the various mineral substances used for roads, in con- 
structing public works or buildings, employed for useful purposes, or 
from which useful metals were extracted, and that it should be arranged 
with every reference to instruction; as by the adoption of this course 
a large amount of information, which was scattered, might be con- 
densed, and those interested be enabled to judge how far our known 
mineral wealth might be rendered available for any undertaking they 
are required to direct, or may be anxious to promote, for the good or 
ornament of their country.” Being supported in this recommendation 
the nucleus of the Museum of Practical Geology was formed. 

In 1848, the honour of knighthood was bestowed on the Director of 
the Geological Survey; and in addition to this honour, in 1853 Sir 


THE ANTIQUITIES OF CANUSIUM. 





* See Atheneum for April 21st, 1855. 


263 


Henry De la Beche was elected, by the suffrages of forty-seven mem- 
bers, Corresponding Member of the Academy of Sciences of Paris. 
The Order of the Dannebrogg was bestowed on him by the King of 
Denmark ; and he received the Order of Leopold from the King of the 
Belgians. 

Beyond the works and papers which we have enumerated, Sir Henry 
De la Beche published a voluminous report on the ‘ Geological Survey 
of Cornwall, Devonshire, and West Somerset,’ ‘ Researches in Theore- 
tical Geology,’ and ‘How to Observe.’ In the various journals will 
be found forty papers and memoirs; and in 1851 Sir Henry De la 
Beche completed his last work, ‘The Geological Observer,’ founded 
upon his former work ‘How to Observe.’ In all these productions 
will be discerned a minuteness of detail and an excellence of illustra- 
tion which mark the rare union of a skilful scientific observer and a 
finished illustrative draughtsman. 

Although paralysis was seen by his anxious friends to be slowly but 
surely spreading its fatal influences over his once energetic frame, Sir 
Henry De la Beche would not allow himself repose. The labours of 
the Geological Survey and the business of the Museum engaged his 
attention daily,—and even two days before his death he spent several 
hours in the Museum directing the business of that establishment with 
his usual acuteness, although then powerless to move himself. 

Sir Henry De la Beche raised for himself a splendid memorial of his 
talents and his zeal, and he created for the public an establishment 
which cannot but prove eminently useful, if it be carried onward in 
the spirit and with that well defined idea—which has been the creative 
power and the sustaining influence—under which the Museum of 
Practical Geology and the School of Mines were formed and have been 
supported. 

Mr. Greenough, born in 1778, and consequently seventy-seven when 
he died, was educated at Cambridge and Gottingen, and served in 
Parliament for the borough of Gatton. But he made no great figure 
in the House of Commons. His genius was a genius for map-making, 
not for speeches and legislation; and the records of his zeal which 
remain to tell posterity of his useful labours are ‘The Geological Map 
of England and Wales,’ the map of ‘ Hinddstan,’ and the ‘General 
Sketches of the Physical Features of British India.’ He was on a 
journey to the East, in hopes of collecting materials for new maps, 
when he died at Naples; and it is understood that he has left behind 
a vast accumulation of materials, some of which will doabtless be 
available for the press. 

Mr. Greenough had a great reputation among men of science, with- 
out being very widely known to the British public. More than thirty 
years ago he published his one volume, ‘ A Critical Examination of the 
First Principles of Geology.’ Addresses and discourses to scientific 
Societies followed from time to time ; but not with that persistence of 
assault by which literary fame can alone be carried. Yet was Mr. 
Greenough considered by English Geologists as the leader of their 
band, and he was one of the founders and was the first President of 
the London Geological Society. 





The Antiquities of Canusium. (Apulia.) 





The tomb which has most recently been brought to light has much 
of an Oriental character, as the doors narrow towards the top. The 
colour of the ground is of a dark red and blue. The chamber facing 
the entrance appears to have been devoted to the chief of the family, 
whilst the lateral ones were occupied by the women; and there, on 
beds of bronze, decorated with ivory statuettes and other ornaments, 
were found female skeletons. All that beauty, all that wealth ever 
gave could not save them from the universal lot. The ground was 
covered over with gold thread, which Signor Bonucci supposes to be 
the remains of a golden carpet or cloth; whilst round the walls were 
disposed more than forty vases, of various though graceful and 
elegant shapes. In some paterse of an enormous size, eggs and other 
eatables were found, as also the dregs of some liquids. In harmony 
with the idea that the deceased would resume the habits of this life in 
another world, the skeletons bear upon them the traces of the most 
magnificent dresses. The principal female figure, for instance, was 
found with ear-rings representing two peacocks, not merely in shape but 
in every tint: the colour of the plumage being given by smalt upon 
gold. Golden bracelets of a serpent fora surrounded dry bones, round 
which once beat the pulses of passion. Her vest must evidently have 
been embroidered, for garlands of myrtle, both the leaf and the berry, 
were found in gold, and all are clearly pierced with the holes by which 
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they were once attached to the dress, Round the head was a diadem 
of various flowers, the cups of which were formed of rubies and 
jacynths and emeralds of great beauty, and sometimes of smalts of dif- 
ferent colours. A beautiful ring was found on one of the fingers of 
this female. The circle is formed of two clubs of Hercules, the point 
where they meet beneath being surmounted by a ruby; whilst on the 
upper and opposite part of the ring is a box, where might have been 
the hair of a lover or Persian perfumes: the cover is formed of a 
large emerald. The work is of the most delicate filagree, displaying a 
great variety of beautiful forms: in short, all regard it with astonish- 
ment, and doubt whether modern art could produce anything so per- 
feet. Signor Bonucci supposes that the age of the tomb may be about 
that of Alexander the Great, or, at least, 2000 years. The art of the 
painter, and the potter, and the sculptor, and the architect of that time 
is brought before us as fresh as though it had been executed but 
yesterday; nay, more, the handiwork of the milliner and the uphols- 
terer is shown to our wondering eyes; and, dressed in the habiliments 
of the drawing-room, the inmates of the tombs seem ready to receive 
us. 





The Ash Mounds of Jerusalem. 





In a letter to the London Atheneum, Mr. Finn, the British Consul 
at Jerusalem, gives a description of the ‘Ash Mounds” near Jerusalem, 
and mention some curious results of their examination which may 
lead to important and highly interesting discoveries. 

** Outside of this city (Jerusalem) towards the north-west, and not 
far from the Nablus Road and the Tombs of the Kings (so called), are 
some considerable heaps of blue grey ashes, on which no grass or 
weeds ever grow. One of them may be 40 feet in height. They are 
remarkable objects in themselves, especially as contrasted in colour 
with the dark olive groves around them. Hitherto it has been ques- 
tionable whether the two ash-hills without the Damascus Gate have 
been heaped up from the ashes of the burnt sacrifices, or from the 
residuum of the produce of potash in the suap manufactories here. 
Dr. Roth, who had taken with him two samples, states ‘that their 
analysis in our famous Liebig’s laboratory bears evidence to the sup- 
position that those ashes are the remnant of the burnt sacrifices, 
because they are chiefly of animal, and not of vegetable origin ; and 
even contain small fragments of bones and teeth burnt to coal; and 
yet it would be impossible to ascertain the species of the animals to 
which they belonged.’ The analysis exhibits a small percentage of 
silicic acid, which is never found in the ashes of flesh or bones. Dr. 
Roth is of opinion that we may account for this circumstance by sup- 
posing that the ashes of the meat-offerings in which silicium may be 
found, were likewise carried off to the hills in question. The samples 
were taken both from the top and the basis of the larger hill,—not 
just from the surface, nor from a considerable depth either. 

This almost unexpected result is one that leads to important anti- 
quarian consequences,—not only exciting wonder at the confirmation 
of Holy Writ, and bringing our feelings back to immediate contact 
with those of the Aaronic priesthood, but as helping among other facts 
to determine the course of the ancient walls, since these ashes must 
have been thrown beyond the wall. 





The Relations of Lead to Air and Water. 

Dr. Christison states that ‘‘ water containing 1-1000 or 1-1200 part 
of salts, may be safely conveyed in lead pipes, if the salts are chiefly 
sulphates and carbonates; and that lead pipes cannot be safely used 
when it contains 1-4000th part of saline matter, if this consists of 
muriates.” 

At the request of the Board of Consulting Physicians of the city of 
Boston, Prof. E. N. Horsford, of Cambridge, U. 8.,in 1849 examined, 
with great care, the relations of lead to air and water, and gives the 
following as his conclusions: ‘A coat of greater or less permeability 
forms in all natural waters to which lead isexposed. The first coat is 
a simple sub-oxide, absolutely insoluble in water, and solutions of salts 
generally. This becomes converted in some waters into a higher 
oxide; and this higher oxide, uniting with water and carbonic acid, 
forms a coat soluble in from 7000 to 10,000 times its weight of pure 
water. The above oxide unites with sulphuric and other acids, which 
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sometimes enter into the constitution of the last coat; uniting with 
organic matter and iron rust, it forms another coat, which is in the 
highest degree protective.” 

Dr. Horatio Adams, in a lengthy and very able report, before the 
American Medical Association, at its annual meeting, in 1852, depre- 
cates the use of lead pipe for the sonveyance of water, under any 
circumstances. Having shown, both by analysis, and its effects on the 
system, that lead is present in the Cochituate water drawn through 
lead pipes, also in the Croton water, the New Orleans water, the Cin- 
cinnati and Louisville water, he concludes—“ That it is never safe to 
use water drawn through lead pipes, or stored in leaden cisterns, for 
domestic purposes ; and that any article of food or drink is dangerous 
to health which, by any possiblity, can be impregnated with saturnine 
matter.” 

Gmelin, a distinguished German chemist, does not differ from 
Christison. 





Salubrity of Towns. 


M. Junod, of the French Institute, has communicated to that body 
some interesting facts respecting the relative salubrity ofparts of cities 
according to their aspect and position. He says that in most Euro- 
pean cities, the wealthier and more intelligent portion of the inhabi- 
tants have settled upon and occupied the western districts, while in 
the eastern parts have been located the working classes and trading 
population. This is the case not only in London and Paris, but also 
at Berlin, St. Petersburg, and Vienna. The old Italian cities exhibit 
the same peculiarity, and all their cemeteries are situated eastward. 
M. Junod endeavours to prove that these arrangements are in strict 
accordance with reason, and are based on a natural law. During 
westerly winds, the barometer in general is very depressed, and all 
the evaporations of the earth, as well as the smoke and other emana- 
tions from the burning of fuel, descend and remain near the surface. 
When, on the contrary, easterly winds prevail, the barometer ranges 
high, and the air becomes purified, as al! vapours ascend, and soon 
disappear. If, therefore, westerly winds blow, they convey to the 
inhabitants of the eastern districts the unwholesome exhalations and 
vapours of the west; whereas the western districts receive only the 
purer air of the surrounding country. If easterly winds prevail, the 
noxious vapours of the eastern districts become scattered before they 
reach the western portions of the city. 

From these observations the following inferences are deduced. Con- 
siderations of health ought to induce a preference for the building of 
residences in the western portion of acity. And, on the contrary, all 
the trades and occupations which are of an unwholesome nature, or 
which produce and emit smoke, steam, or other offensive exhalations, 
should be consigned to the eastward. Evenin single dwellings, it is 
expedient to plan the kitchens, larders, washhouses, &c., to face the 
east. 





Cholera and the Water Supply. 

The connection between the prevalence of epidemic cholera and the 
impurity of the water used for domestic purposes has frequently been 
pointed out. In a paper read before the London Chemical Society in 
April last by Dr. Thomson, samples of Thames water taken from ser- 
vice pipes in localities where the mortality was great were exhibited, 
which contained most striking indications of the presence of sewerage. 
Not only was nitric acid detected in all of them, but ammonia was 
distilled over in considerable quantities, and sulphate of ammonia 
prepared by this process was exhibited to the Meeting. The mechan- 
ical impurities gave equally strong evidence to the same purport, being 
composed of vegetable and animal organisms, &c.,—and even the 
debris of human food can be demonstrated with the greatest facility 
by the microscope in the sediment derived from the service-pipes in 
those waters which are pumped from the lower sources of the Thames. 

Dr. Thomson considers Dr. Clarke’s plan for softening hard water 
perfectly practicable; and suggests that in order to adopt a uniform 
scale by which to measure the amount of foreign matter in water; 
distilled water should be represented by 0°, and every grain of matter 
present in solution in water per gallon by a degree; so that waters 
may be described as being possessed of so many degrees of mechanical, 
organic, and inorganic impurity respectively. 
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Meeting of Dr. Barth and Dr. Vogel.* 





On the 1st of December, 1854, it fell to the share of Dr. Barth—he 
who had already been believed dead—to meet in ‘ very good health 
and spirits” Dr. Vogel:—to see once more the face of a European 
and grasp the hand of a countryman who had been sent to join him. 

Dr. Vogel had left Kuka in the laiter end of November, to proceed 
in a westerly direction en route for Zinder, the north-western frontier 
town of the Empire of Bornu,—being anxious to extend his astronomi- 
eal and other observations to that place. Happily in the beginning of 
the journey, he received a letter from Dr. Barth, dated Kano, the 24th 
of October; and this was the first direct news he had received from 
him. According to this letter, Dr. Barth had left Kano en route for 
Kuka, about the same time that Dr. Vogel had departed from the latter 
place to proceed westward, on the very road which the former had 
chosen. Thus, both travellers had started to meet without knowing it 
themselves. Dr. Vogel, keeping on the Kano road, and leaving Zinder 
on the right had the happiness to fall in with Dr. Barth at Bundi, a 
small town situated about 110 geographical miles north-east from 
Kano, and nearly 200 geographical ‘miles due west from Kuka. As 
only a few preliminary hasty lines from Dr. Vogel, written in pencil, 
have come to hand, the particulars of this event have not yet trans- 
pired; but it may easily be conceived what it must have been to Dr. 
Barth. It was exactly six years since he left Europe, in company 
with Mr. Richardson and Dr. Qverweg; and since the decease of the 
latter, on the 27th of September, 1852, not only had his communica- 
tions with Europe been all but entirely cut off, but he had indeed been 
isolated from the civilized world, and left to battle with manifold 
hardships and dangers. 

Dr. Vogel writes, that Dr. Barth had moved on to Kuka, whence he 
intended to proceed, without further delay, home, via Murzuk and 
Tripoli. As to himself, he continued his journey to Zinder; whence 
he despatched a letter with the above news, dated the /th of December 
last, and which took nearly four months to reach Tripoli by way of 
Ghadawis. 

Since the above was written, letters from Dr. Barth himself have 
come to my hands, which, though written before his meeting with Dr. 
Vogel, are of great interest, as they contain the first news respecting 
his journey from Timbuktu back to Sudan, and the first positive infor- 
mation ever received from a European traveller of the River Kowara 
between that place and its lower course 

It appears that Dr. Barth had been detained at or near Timbuktu 
several months beyond the date of his last letters despatched from that 
region, namely, the 23rd of March, 1854, between which date and the 
time of his arrival at Kano, which took place on the 17th of October 
last, nearly seven monthsintervene. Dr. Barth himself says :—‘ After 
& protracted stay of nearly a year at Timbuktu—the ‘Queen of the 
Desert,”’ as it is justly called by the natives—I retraced my steps 
eastwards along the shores of that magnificent river, which the 
undaunted Scotchman {Mungo Park] descended about fifty years 
since, fighting his way through numerous fleets manned by Tuaricks 
and Sudans—lost labor to science, his journal having perished with 
him ;--while I went along reconciling and befriending those very 
people, and obtaining full security from their chiefs for any English 
visiting their territories, whether by land or by water.” Thus, Dr. 
Barth has been able to realize his great wish, namely, to trace this 
river between Timbuktu and Say; which latter place is situated in 
about 13° 10’ north lat. and 8° east long., Greenwich. This, its 
middle course, seems everywhere navigable and enlivened with large 
fleets, its shores densely inhabited by people, who received and treated 
Dr. Barth most kindly, and implored him to stay with them altogether, 
or to return soon in an English ship. They learned from him with 
astonishment as to whence the river—which forms the basis of their 
existence and wealth—comes from, and where it terminates. 

Dr. Barth alludes to a large map of the river drawn by him, which 
he had sent to the Foreign Office. He has also transmitted with the 
present letters some of a former date, which has been despatched by 
him while on his way to Timbuktu, but which, as he found on his 
return to Sudan, had not been forwarded, probably, because their 
envelopes and addresses had been lost. These letters are dated ‘‘ Dore, 
in Libtako, 16th July, 1853,” which is about midway between Sokoto 
and Timbuktu (see map in my ‘Geographische Mittheilungen,’ part 
I.), or in lat. 14° 80’ north, and close upon the meridian of Greenwich, 
and they contain a full account respecting that region, which was 
entirely unknown before. 
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Libtako forms a portion of the very extensive Fellata dominions, 
and is a very important commercial point. The principal article of 
trade is the salt of Taodenni, which is brought thither by the Arabs of 
Timbuktu, while the Tuaricks bring corn and butter, the people of 
Mosi their celebrated donkeys and their famous cotton manufactures, 
cheap black shirts and a large peculiar kind of guro nuts. The inha- 
bitants of the country supply sweet and sour milk, and their manufac- 
tures consist chiefly of very handsome and cheap shawls made of cotton 
and wool, and of various colours. The market at Dore, the chief place 
of Libtako, is held every day. Cowries are almost the sole medium of 
interchange. 

Libtako occupies an elevated, dreary plain, devoid of trees and 
shrubs, and suffering from the want of rain. Granite protrudes in 
many places out of the soil. Dr. Barth made many enquiries respecting 
the town of Adafudia, reached by Mr. Duncan, and which, according 
to the position assigned to it by that traveller, ought to be within 100 
geographical miles from Libtako—but in vain; he could hear nothing 
whatever of it. Though the country was in a state of anarchy when 
Dr. Barth passed through it, he did not suffer on that account, but 
rather from the too exalted manner in which he was received every- 
where, the inhabitants flocking from all quarters to receive his 
blessing. The Arabs looked upon him as no common Christian, owing 
to the information he possessed of topics specially interesting to them- 
selves, and to the fact of his coming from the East. The Tillahas had 
christened him ‘* Médibo,” by which name he was universally known 
in those countries. 

It was near Libtako where Barth was so fortunate as to make the 
acquaintance of one of the followers of the Sheikh el Bakay—the Pope 
of Timbuktu,—who subsequently became his best friend and greatest 
benefactor. This person exercises his influence.over a very extensive 
region, nearly as far as Sokoto in the east; and he may be said to 
have created of Timbuktu a kind of African Rome,—the centre of the 
power of Islam. 

The region between Libtako in the west and the river Kowara (here 
called Tsa, Say or Mayo) in the east is occupied by territories belong- 
ing to the large country of Gurma, only the northern part of which 
belongs to the Fellatas. The language of Gurma, has a few words in 
common with that of Benin. Within Gurma are various rivers, all 
tributaries of the Kowara, the largest being the Sirba, which Barth 
found twelve feet deep in the beginning of July, and which he had to 
cross by means of immense bundles of reeds fastened together, as 
boats are entirely wanting. The valley of the Sirba is very ill-famed 
as being most destructive to all kinds of cattle and horses. The soil 
along the course of the river swarms with black worms. : 

Dr. Barth’s letters contain interesting extracts from the ‘ Tarikh el 
Sudan,” an important work on the history of Sudan, hitherto unknown. 

On his arrival at Kano, in October last, Dr. Barth, instead of finding 
letters and supplies from home, received information of the rumour of 
his death having been spread in Sudan, and even reached Europe, 
about which, not knowing exactly the origin and circumstances con- 
nected with it, he felt very sore and indignant, while the absence of 
all needful supplies put him to great straits and inconvenience. 
Happily these, as we know, he subsequently got over. His longing to 
reach Europe knew no bounds, as he declares that the being exposed 
to another rainy season (the sixth), or to remain much longer without 
the refreshing influence of European atmosphere and proper food, 
would be his certain death. Yet in the same sentence he speaks of 
ultimately returning to the field of his labours, and trying to penetrate 
into the interior of Africa from the coast of Zanzibar, after having 
strengthened his health! 

The only cause of joy which awaited him in Kano was the news of 
the success of the Chadda Expedition, of which he seemed to have 
learnt all the particulars from the natives. Among others, he met an 
old acquaintance, the Governor of Hamarrua, a country situated on the 
shores of the upper course of the Chadda. This person told him that 
the exploring steamer Pleiad had also reached his country, that he had 
received the Expedition very friendly, and had made the commander a 
present of six oxen. 

Aveustus PETeRMANN. 





Novel Arrangement of Picture Galleries. 





After the late M. Rothmann had acquired a great reputation as a 
landscape painter, King Louis of Bavaria sent him to Greece, where 
that artist produced works highly spoken of by the German press. 
Some consider them the ne plus ultra of landscape delineation, each 
painting being a poem, representing in the perfect concordance of 
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earth, light, and air, the incorporate imag? of some ideal harmony ; 
we are struck, moreover, by an objective adherence to nature, and the 
utmost faithfulness of a positive locality, its picturesque and vege- 
tative physiognomy. It isas ifthe Athenians, the Spartans, arose 
anew from their resting-place of ages,—as if a battle was again to be 
fought on those spots so intimately represented in the Eleusian groves, 
once the place of sacred initiation. Such appreciation led to the desire 
of having these productions of art exhibited in the best possible man- 
ner, and an especial saloon has been appropriated to them in the 
new Pinakotheca, at Munich. The architect, M. Voit, being intrusted 
with its construction, has erected a gallery, where the light coming 
from above strikes only the pictures, the visitor viewing them from the 
shade of a covered hall, which occupies the middle portion of the room. 
By this arrangement, the paintings are brought out in a very striking 
illumination, imparting to them that mysterious sentiment, under 
which, without doubt, most works of art ought to be viewed. 





Progress of Melbourne—Australia. 


Aview of the commerce, revenue, and rise, of Melbourne, is unlike 
the commercial growth of a rising city, and rather resembles youth 
starting up ata bound to the full maturity of manhood ; its population, 
which in 1836 was 224 persons, having reached in 1853, 250,000. Its 
exports, which in 1838 amounted to 21,000/., reached in 1850 to 
1,042,0007., in 1852 amounted to 7,451,540/., and in 1853 swelled to 
9,080,574/. ; while the increase of imports in the same year was equally 
striking, advancing from 71,000/. in 1838, to 754,000/. in 1850, to 
4,067,7427. in 1852, and to 15,842,637/. in 1853. The revenue 
of the colony is also very remarkable—in 1850 it amounted to 
261,3217., in 1851 it was 379,824/. in 1852 it reached to 1,576,- 
801/., and, in 1853,-it swelled to 3,202,2497. A large part of 
these amounts was obtained from the sale of Crown lands, and 
the licenses to dig for gold yielded, in 1853, 660,838/., the 
present reduced rate being 1/. per month, or 8/. for the year. The 
total produce of gold for 1853 was nearly 129 tons, valued, at 47. per 
oz., 12,361,368/., being; upwards of 1,000,000/. a month; but, as we 
learn from the most recent advices, that the amount of gold shipped 
from Victoria, in the first nine months of 1854, amounted to 1,653,999 
ozs., against 1,831,468 ozs. shipped during the first nine months of 
1853, some decline will be observable during the last year. This is 
attributed, partly to the fact that a large part of the population has 
settled down to ordinary industrial, particularly agricultural pursuits, 
but still the average weekly produce in October last was about 40,000 
ounces.—Min. Jour. 





The Great Minnesota Copper Mine. 

The Lake Superior Mining News furnishes the subjoined summary 
account of the monster mine, known as the Minnesota :-— 

“The greatest depth attained in this mine is 380 feet. The main 
shaft or piston that works the pumps is here about 300 feet long. The 
lowest depth attained at the south vein is 166 feet. Silver is inter- 
spersed in all the copper of this mine, and in some others on this 
range. When any fine specimens of silver do make their appearance 
in verges, or in any other collection, they are generally secured by the 
miners. The amount of copper shipped from this mine during the 
season of navigation was 1,543,407 pounds, net weight, being over 771 
tons, worth over $300,000. The product for the month of December 
is over 77 tons. Three hundred and ninety men are required to carry 
on this vast operation. It requires a supply of over 20,000 pounds of 
candles for this mine during six months. There are about forty 
buildings clustered around this mine, and making a respectable village, 
for they have their Catholic and Protestant churches, their school-house, 
warehouse, and doctor’s office. Itis one of the mines that give cha- 
racter to this country, for upon its success depends the confidence 
of all stockholders in copper mines; and it will maintain that place 
until some others shall show an equal success, and share that respon- 
sibility with the Minnesota and Cliff mines.” 


Miners and their Privations. 
The census of 1851 presents many curious facts relating to mining 
industry. It appears that in Great Britain this class of the population 
numbered as follows :— 





Production in 1851 about 


Coal miners.......00 +0216, 866....00 scores 52,000,000 tons of ore. 
Tron miners... ........ - 27,098............ 2,250,000 “e 
Lead miners........... Been 65,000 ss 
Copper miners........ 9G, O0B....i:.s062, 11,000 “6 


Tin miners............. ee 


This population, in a great measure, exists in mines which are dis- 
tinguished from the workshops of other operatives by the peculiarities 
of the temperature, pressure, moisture, and composition of the air, 
of the gases, and miasmata which prevail in them, by the absence of 
sunlight, and by the mode of lighting, quite as much as the motions 
and working positions of the men differ from those belonging to any 
other occupation. The average age of miners living varies from 25-7 
years in the case of tin miners, to 28-9 amongst lead miners, being a 
difference of about three years, but this is accounted for by the tin 
miners commencing work at 10} years of age, the lead miners not till 
above thirteen years, on the average. These are the extremes of age, 
within which, on an average, each of the five classes of miners begin 
work. Iron miners are the unhealthiest of all; for, notwithstanding 
that the men do not commence work till about 13 or 14 years of age, 
their span of labour only reaches 25-4 years, which is 2} years below 
the average time in which a miner wears out. The machine lasts but 
27-7 years, whilst 42-3 years are got out of the agricultural labourer. 
In other words, the lives of the miners, in addition to excessive sickness 
and diminished strength, are shortened by an amount equivalent to 
more than half their working life. 


Lightening of Labour in Mines—the Man Machines 





The ‘* Man Machine” is an apparatuscontrived for the purpose of saving 
miners time and labour in ascending and descending to and from their 
work. One hundred men can be elevated or lowered together from as 
many different depths of the mine (in a perpendicular shaft) by this 
simple contrivance. Thesingle acting man machine consists of astrong 
rod of wood or iron, extending the whole depth of the shaft, to which 
are fixed platforms about 4 feet by 2} feet at intervals of ten feet. 
There are corresponding platforms fixed at the same distances to the 
sides of the shaft. The rod has a reciprocating motion up and down of 
ten feet, communicated to it by the crank of a water-wheel or steam- 
engine. Now, a person stepping on the rod when it is about to go up, 
and off it on to the side platform when it is about to go down, and re- 
peating the operation at every stroke of the rod, would arrive without 
effort at the top. One man can be on each platform at atime. In 
the doubte machine there are two rods, which move up and down alter- 
nately; and, therefore, double the speed of the ascent. 


The Canadian Journal—New Series. 





The members of the Canadian Institute and the subscribers to this 
Journal are aware that the first number of the Canadian Journal was 
issued in August, 1852. Each yearly volume was thus made to ter- 
minate at a period found by experience to be extremely inconvenient 
in relation to the Society’s financial arrangements; and it has long 
been thought desirable, that an effort should be made to connect the 
financial year of the Institute with that of its Journal. This step 
has not hitherto been taken, as it appeared to the Council that the 
prospects of the Society were such as would warrant the issue in a short 
period of a NEW SERIES, with such changes in size, form and 
arrangement, as would adapt it to to the rapid growth and strength of 
the Canadian Institute. It is now thought that the time has arrived 
for effecting this change, and it is therefore proposed to continue the 
monthly issues of the present volume to December 1855; and in Jan- 
uary 1856 to issue the first number of a NEW SERIES. Further 
information on this subject will be published when the necessary 
details have been determined. 


Canadian Saturnice.—Silkworms. 





In the April number of the Canadian Journal of last year (vol. ii. 
page 212) we published a short paper by Thomas Cottle, M.D., of 
Woodstock, C. W. “On some of the Canadian Saturniw, and sugges- 
tions on the possibility of using their silk for textile purposes.”* We 
are glad to find in the correspondence of M. Jerome Nicklés with “‘ The 
American Journal of Science and Art,” dated December 80th, 1854; 
that the French ‘“ Zoological Society for Acclimation and Domestica- 





* Read before the Canadian Institute March 11th, 1854. 














1855.] 


tien,” have directed their attention to the Saturnize, with a view to 
their acclimation. M. Nicklés says :— 


‘‘Since the muscardine has made so great ravages among the mul- 
berry silkworm, there has been an attempt to introduce other kinds of 
silkworms. I have already spoken of the Bombyx of the Ricinus. It 
is now proposed to acclimate three American species of Bombyx ; the 
Cecropia whose larve feed on leaves of the willow and may be fed also 
on the plum; the Luna, an elegant species of a green color, which 
lives on the Liquidambar, and which will also eat the leaves of different 
species of walnut; the Polyphemus, a large Attacus, of a brownish 
gray color, which feeds on the apple, oak, beech, &c. These three 
species are abundant in the woods of Louisiana, Georgia and South 
Carolina. Their silk is of inferior quality; but it costs so little to 
obtain it, that the acclimation of the species is regarded as desirable 
on the score of economy.” 


It may be a novelty to some of the members of the “‘ Society for Ac- 
<limation,” to find that the three magnificent insects alluded to in the 
foregoing paragraph are found in Canada, one species in great abun- 
dance; and the question of using their silk for textile purposes, has 
not only been suggested, but actually tried on a small scale, and found 
quite practicable. 


Canada West—Information for Intending Emigrants. 





Mr. Commissioner Widder has recently published a fourth edition 
of a little pamphlet containing answers to questions respecting the 
climate, soil, husbandry, state of education, &c., in Western Canada. 
The former editions have been widely circulated in the United Kingdom 
and in Germany. The very remarkable changes, however, which have 
occurred in Canada during the last three years, by the construction of 
railways and the introduction of foreign capital, have rendered it 
advisable to prepare a new and revised edition, extended to the present 
time. 

In the preface to the new edition, Mr. Widder alludes to the general 
condition of the Province in 1855, and draws an encouraging picture 
of the stability of its present prosperity and the certainty of future 
rapid advancement. 


INTRODUCTION TO FOURTH EDITION. 

‘‘ During the last three years, a combination of circumstances has 
caused a most extraordinary change in the relative position of every- 
thing. The price of land, of labour, of provisions,—in fact, of every- 
thing, has advanced. The inducing causes have, no doubt, been most 
materially the introduction of railroads,—the demand for labour arising 
from them,—the large amount of money disbursed for the works, and 
also brought to this Province for investment,—together with the high 
prices obtained for the past two years’ harvests; to which must be 
added the large emigration from Europe, and of settlers from the 
United States, seeking this Province as their adopted ‘home. 

‘Those events continued to stimulate great progress in our affairs, 
until the effects of the Russian war acted upon the money market in 
England, and were more deeply felt in Canada, superinduced upon the 
very large importation of goods from Europe and the United States, 
and the great depreciation in the price of lumber. 

** A check was given to our Railway Works—and Remittances for 
investments became limited. No monetary crisis, however, arose from 
these occurrences—they merely caused a suspension in our rapid 
advancement. At the same time, the wealthy condition of the farmers, 
and the great demand for produce, advanced the prices of their pro- 
ductions, and that of Wild Land, and of all Real Estate, and affirmed 
the substantial position which the Province has acquired. It may be 
said we are simply pausing for breath, after the recent excitement, 
and that we are about recruiting ourselves for a new start in our 
career; which it is believed will be a more permanent and important 
one, in its results of positive progress and prosperity, than has hitherto 
been witnessed. But this state of transition throws embarrassment 
around the desire to give perfect data and unchangeable prices, such 
as is desired in a work of this description; for a continuance of the 
war, the scarcity of money, and the suspension of our public works, 
or bad harvests, may seriously affect the data given; on the other 
hand, a contrary position of those affairs, would place this Provinee 
in a most extraordinary state of prosperity. Nor should it be forgotten 
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that we are about reaping the advantages of an extended commerce 
with the United States, through the Reciprocity Act; which cannot 
fail to be of great importance to us. 

‘With reference to the imports, the following statement, from the 
official returns, will prove extremely interesting, as showing the very 
great increase in the trade of the Province during the past four years, 
and its great power of consumption of goods induced by its prosperity : 

COMPARATIVE STATEMENT OF IMPORTS, 
Exhibiting in contrast the Value and Amount of Duties collected on 
Goods entered for consumption in Canada, during the years 1850, 1851, 
1852, 1853, and 1854, respectively. 





VALUE. 





WHENCE IMPORTED. 
1852. 





| | 
£2,407,980 | £3,012,033 | £2,667,783 | £4,622,280 | £5,740,832 


Great Britain ............ 
1,278 | 
| 











N. American Colonies... | 96,404 109,242 | 120,233 158,164 | 168,778 
West Indies......00++s+0| 1,112 | 3,406 | 3869 | 668 
United States ............ 1,648,715 | 2,091,441 | 2,119,423 | 2,945,536 | 8,883,274 
Other foreign countries} 91,303 | 142,574 162,899 | 268,507 | 338,777 
| } | 
| 
Totals........0-. | 4.045.517 | 5,358,607 | 5,071,623 | 7,995,359 | 10,132,331 
| | | 
615,694 737,439 1,028,676 1,224,751 


Duty on the above...... | 
a t : 


739,263 
I 





«To any one in Europe who may have been sceptical of the necessity 
or advantages of railways in this Province, or that they could be sup- 
ported, with a prospect of a fair return on the capital invested in them, 
a most convincing argument is set forth in the Returns of the Great 
Western Railway Company of Canada, opened in January, 1854, which 
show that the revenue for the six months ending in January last, 
amounted to £192,719. 

“The views adopted in Europe, upon railroads, are not applicable 
to this country. here, railroads are the consequences of the require- 
ments for quick and cheap conveyance of a dense population, and of 
its manufactures and productions ; here, railroads are self-creative of 
support, by raising population,—through opening up a new and fertile 
country, which transmits its productions, in return for the supplies of 
its wants. 

‘¢ The effects of railroads upon the prices of produce, will probably 
be, to equalize them throughout the Province; whilst it can scarcely 
be expected they will reduce the cost of living, in the towns and ports 
where the railroads have their termini and depéts for exportation and 
importation. The requisite shipping, the great trade and commerce, 
combined with the docks for ship-building, and manufactories, that 
will necessarily arise, will induce a consequent increased permanent 
and transient population, who must be supplied, and can well pay for 
their wants. Such has been the effect upon the cities of New York and 
Boston, and other places similarly situated. As to real estate, it must, 
from the same causes, be affected in a like manner, in the towns and 
ports; whilst farm lands will, in every manner, be greatly benefited 
by railroads. About five years since, the price per acre for lands in 
the Genesee Country, and other parts of the State of New York, was 
from £12 10s. to £18 10s. ; they are now selling at £18 to £25 per 
acre, including the ordinary farm-buildings ; these are cleared lands, 
but the value of the timber would have been greater than the cost of 
clearing. The prices of wild lands, in Upper Canada, have undergone 
a very great advance, during the past three years; but, circumstanced 
as this Province is, and considering its comparative small amount of 
population, it will not, perhaps, be taking a too sanguine view, if we 
anticipate, that we shall, in a year or two, approach the prices now 
paid in the State of New York, for lands in this section of the Province 
enjoying an equally fertile soil, and having the like facilities of rail- 
road and water communications. 

‘«It has been well observed by Professor Johnston in a recent article 
of the Journal of the Royal Agricultural Society of England, on the 
relations of Geology to Agriculture in North America, that the Penin- 
sula of Upper Canada, encircled by Lakes Ontario, Erie, and Huron, 
has a much wider expansion of those happily combined soils, which 
are so eminently distinguished for the growth of the finest quality 
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of Wheat, in large abundance, than even the far-famed Genesee Dis- 
trict of the neighbouring State of New York. 


“In this extensive range of country, (bounded by the great Lakes,) 
there is absolutely no land that is naturally sterile; and, probably, 
there is no other tract of equal area on the North American Continent, 
so well adapted, from circumstances of soil and climate, to the general 
purposes of Agriculture. This interesting region has already been 
materially benefited by the opening of the Great Western, and the 
Ontario, Simcoe, and Huron Railways; and is rapidly settling by a 
persevering and industrious class of people. It will in a few years be 
the Garden of Canada, if not of North America.” 





LITERARY AND HISTORICAL SOCIETY OF 
QUEBEC. 


LITERARY OR STATED MEETING. 
Wepnespay, 4ru Aprit, 1855. 

The following gentlemen were proposed as Associate Members, viz: 

Charles Walker, and Hammond Gowan. 

A Paper was read by Lieut. E. Ashe, R.N., F.R.A.S, ‘On the Connec- 
tion between Astronomy and Navigation.”’ 

The thanks of the Society were ordered to be given to Lieut. Ashe 
for his paper, which was referred to the Class of Science. 

Mr. A. R. Roche’s Paper on ‘‘ Russian America” was recommended 
for publication by the Class of Literature. 


MONTHLY GENERAL MEETING. 
lira Aprit, 1855. 

The following gentlemen were elected members :— 

The Hon. John A. Macdonald, Attorney-General for Upper Canada ; 
F. T. Roche ; George Desbarats; Charles Walker; Hammond Gowan; 
Walter Sericold, late Captain 66th Regiment; William Chessell. 

As Corresponding Member :—T. E. Campbell, C.B., late Major 7th 
Hussars. 


STATED OR LITERARY MEETING. 
Wepnespday, 25ruH Aprit, 1855. 
(Wednesday, the 18th April, being the day of Humiliation, the 
meeting was adjourned to the following Wednesday, 25th April.) 
A Paper was read by Mr. F. N. Boxer, giving a description of the 
River Saguenay, Lake St. John’s, and surrounding country. 
The thanks of the Society were ordered to be given to Mr. Boxer 
for his paper, which was referred to the Class of Literature. 
HENRY E. STEELE, 
Recording Secretary. 





Notices of Books. 





Journal and Transactions of the Board of Agriculture of Upper 
Canada. No. I. Vol. I—April, 1855. 





We most cordially welcome the appearance of the First Number of 
the “ Transactions of the Agricultural Association and Board of Agri- 
culture of Upper Canada.” It has long been an undeserved reproach 
to the industry and intelligence of this magnificent farming country 
that no effort has hitherto been made to furnish the public with an 
official record of the progress of our Agricultural industry, and the 
efforts which have been made for many years past by the Government, 
by Societies, and by individuals, to encourage farming enterprize and 
elevate the standard of Canadian Husbandry. 

The “ Journal of the Board of Agriculture” will supply this want, 
and if we may judge from the appearance and contents of the number 
before us, a very important and valuable aid to the Scientific and 
Practical Farmer, has commenced its career. 

The present number contains a brief sketch of the rise and progress 
of county and township Agricultural Societies, together with a notice 


of the various Provincial enactments which have modified the organi 

zation of such Societies up to the time of the Institution of the Board 
of Agriculture. The organization of the Agricultural Association of 
Upper Canada is described; anda sketch given of the operations of 
the Association as connected with Annual Provincial Exhibitions, &c., 
up to the year 185, It is proposed, in the second number of the 
Journal, to continue the account of the proceedings of the Association, 
and to publish the records of the Organization and Transactions of the 
Board of Agriculture, as well as the Prize Essays and County Reports 
to which premiums have been awarded by the Board. 


The Canadian Literary News Letter and Booksellers’ Advertizer ; H. 
Ramsay, Montreal, and A. H. Armour & Co., Toronto. 





It isa very encouraging proof of the progress of Literature in Can- 
ada, that the present demand for new works issued in the United 
Kingdom and the United States, should warrant the publication of 
the ‘* Canadian Literary News Letter.” 

Even were the project seemingly one of doubtful commercial advan- 
tage to the publishers, it would still be gratifying to know thatit gave 
promise of future success. We note, therefore, with much cordiality 
the progress which has been made during the short period of five months 
in the issues of the Literary News Letter. In the first number we were 
promised a circulation of 2,500 copies monthly, in the May number 
(fifth) we find that 3000 copies are circulated throughout the Province 
and 500 addressed to the leading Booksellers and Publishers in the 
United States and Great Britain. We hope this rapid increase will 
prove as advantageous to the publishers as itis to the Canadian Public. 

It may happen that some of our readers are not familiar with the 
design and object of the ‘‘ Literary News Letter :’’ we shall therefore 
endeavour to give a brief account of the contents of the May number. 

The inducements held out to the publishers by the frequent applica- 
tions made to the Colonial Trade generally for the prices, sizes, and 
standing of new works issued in Great Britain and the United States, 
were sufficient to lead them to establish such a medium as would satisfy 
to the full, the demand continually made upon them. One Division of 
the Literary News Letter is deyoted to editorial reviews of new books 
and periodicals. A second Division furnishes amonthly list of the books 
published in the United Kingdom, and is partly occupied by reviews of 
the works named, from the London Athenzeum, the London Literary 
List (Bents) &c., &c. A third Division refers more particularly to the 
United States—and besides giving a list of the new publications, fur- 
nishes also brief reviews from Norton’s Literary Gazette, (N. Y.) &c., 
&c. Then follow Literary Notices, Miscellaneous Announcements, 
anda large number of Publisher’s advertisements. 

The ‘‘ Literary News Letter’ will prove a valuable and acceptable 
monthly gift to the Canadian Public. 

Rice Lake Bridge. 

In the present number of the Journal we publish a very interesting 
description of the Rice Lake Railway Bridge. The cost of the struc- 
ture has already been enormous, yet it is far from being entirely ser- 
viceable or safe. It is doubtless an experiment much too costly for 
the people of Cobourg, and should never have been hazarded. We 
have no hesitation in saying, although somewhat in opposition to the 
last paragraph of Mr. Clarke’s paper, that whether viewed in its 
mechanical construction or design, its location, or even its necessity, 
a greater engineering or commercial blunder can scarcely be found in 
the Canadas, or one which reflects less credit on the judgment of all 
concerned. The public are largely indebted to Mr. Clarke for collect- 
ing the facts, and for observing and recording the effects of ice during 
the past winter. 
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The Provincial Observatory. 





We see, by the Gazette, that a Chair of Metecrology has been 
established in University College, Toronto. Professor Cherriman, who 
lately occupied the Chair of Natural Philosophy, has been appointed 
to the new Chair of Meteorology. The Rev. J. W. Kingstone, of 
Quebec, is the new Professor of Natural Philosophy in University 
College. 





Terrestrial Magnetism.* 

As early as 1825, Col. Sabine had inferred that an influence was ex- 
erted by the sun and moon on terrestrial magnetism. Ina set of 
observations taken at the winter station of one of the Polar Expeditions 
where the declination was about 90°, and discussed by him, it was re- 
marked: that when the Sun and Moon were on the meridian at the 
same time, the diurnal variation reached 5°; but that when they were 
at right angles to each other this maar fellas lowas 20’. The 
sagacity he exhibited in his inference from this isolated set of 
observations has been sustained by the laborious and patient observa- 
tions and discussions of fifteen years. Some quantities so minute are 
developed in the researches, that a less time would hardly have served 
to separate them from the larger quantities in which they are involved. 
The results set forth by Col. Sabine are as follows : 

1. The diurnal variation, following in all places the order of solar 
time, and being at its maximum about two hours after noon, changes 
its sign at the time of the two equinoxes. Thus, while the maximum 
diurnal deflection from the magnetic meridian is eastward in all places 
up to the 2ist March, a change on the amount of deviation begins on 
the 22d, and is completed in about ten days, after which the maximum 
daily variation is to the westward, and at a mean equal to the eastern 
variation of the preceding six months. 

2. There is an annual variation in the intensity of terrestrial mag- 
netism, of small amount indeed, but affecting both the northern and 
southern hemisphere in the same manner, the intensity being greatest 
when the sun is in perigee, and least when it is in apogee. 

8. It being well known that all the instruments in magnetic obser- 
vation are from time to time affected by disturbances, or storms as they 
are often called, these disturbances have been found to be subject to a 
periodic fluctuation. This period has been discovered to correspond 
with that assigned by Schabe to the spots on the solar disc. 

4. It has been clearly shown that there is a variation in magnetic 
declination dependent on the change of the moon’s position in relation 
to the meridian of the place of observation, and having, therefore, for 
its period the lunar day. This although first inferred by Sabine from 
a single set of observations, was fully proved by Kriel from observa- 
tions made in the Austrian States before the publication of the paper 
of which we are stating the substance. 

Finally, the hypothesis which ascribes the variations in the phe- 
nomena of terrestrial magnetism to local variations of temperature is 
completely refuted. 

May we not hope, that the relations of the magnetism of the earth 
to the two heavenly bodies which exert the greatest influence in other 
respects upon our planet, having been thus conclusively shown, a basis 
is now provided upon which to erect a science that will be as simple in 
its laws, and as fertile in its results as the theory of universal gravi- 
tation? Up to the present time, terrestrial magnetism as a science has 
had no other foundation than vague and unsupported hypotheses, or 
empiric propositions, which although true, have been founded on no 
general law. Henceforth it would appear to be as closely within the 
reach of mathematical methods as the tides. 








Miscellan Intellig 


Mope or MEasvurinea THE Force, &c., or EantTHQuakes.—Dr. Kreil 
(former director of the Observatory at Prague) has invented an in- 
genious instrument to measure the force, duration, and direction of 
earthquakes. It consists of a pendulum so contrived that, whilst it 
can move in any direction, it cannot return. A perpendicular cylinder 
is attached, which, by means of clockwork, turns on its vertical axis 
in 24 hours. A pole witha thin elastic arm is fixed near the pendulum; 
this arm points towards the cylinder, and presses on it gently a pencil, 
by which means an unbroken line is formed on the surface of the cy- 
linder as long as the pendulum is at rest, but, if it is put in motion by 
an earthquake, the pencil makes broken marks, which shows the 
strength, direction, and period of the earthquake. 





* Communicated to the American Journal of Science,—May, 1855. 
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Tue Reportep Deatn or Dr. Bartu.—The following is an extract 
of a letter from Malta, dated the 26th of March :—‘“ A highly inter- 
esting letter from Colonel Herman, Her Majesty’s Consul at Tripoli, 
has reached the island, dated the 13th of March. It says :—‘ You 
will, I am confident, be delighted to hear that therumour of Dr. Barth’s 
death was unfounded. A letter from him, dated Kano, the 15th of 
November last, reached me yesterday. He then calculated on arriving 
at Moorzouk within three months, but which, as he purposed moving 
by the circuitous route of Kooka, he never ‘would accomplish. The 
rumour of his death was fabricaced by the ex-ruler of Bornou for the 
purpose of possessing himself of a depét of supplies that had been 
formed at Zejhan against the doctor’s return, and in which he suc- 
ceeded. The overthrow of this man was most fortunate, otherwise the 
fabricated report might have been converted into a stern reality.’ ” 


Museum or Practicat Grotocy.—In the House of Commons, Sir 
8. Norrucore has enquired whether it was intended to fill up the 
vacancy created by the death of Sir H. De la Beche in the Museum of 
Practical Geology ?—Lord Patmerston replied, that the lamented 
death of Sir H. De la Beche was felt, not only by that particular 
institution over which he presided, but by science generally. It was 
intended to fill up the vacancy by the appointment of Sir R. I. Murchi- 
son, in whose favour a memorial has been presented, which was signed 
by almost every name connected with the object for which that institu- 
tion had been founded. The sum of £800 per annum has been attached 
to this appointment. 


A Letter from Dr. Vogel to Consul Herman, dated Kaka, September 
15, 1854, was read before the Geographical Society, April 30th 1855, 
announcing his returning from Mandara without having heard of the 
Chadda Expedition, which was navigating that river from August 7 
to October 20, and has since safely arrived here. Dr. Vogel intended 
to proceed to the Chadda river by way of Jacoba, but he was compelled 
to turn back at Mandara, by the chief of that country. His future 
progress is intended to be directed towards Lake Fitri, and the eastern 
side of Lake Chad; but in the event of obstacles being insurmountable, 
he purposes to direct his steps to the Niger, by way of Nyffi, and des- 
cend that river on his way to Europe. Also a letter from Dr. Barth to 
Vice-Consul Gagliaffii, dated Kano, November 12, 1854, communicated 
by the Foreign Office. Dr. Barth disclaimed all desire of having his 
tomb prepared for him, as had been done by Dr. Vogel; on the con- 
trary, he hoped, within three months, to be in Mursuk, on his return 
to Europe. 


Dr. George Wilson, of Edinburgh, has been appointed Director of the 
Industrial Museum of Scotland. The museum is to be erected in the 
immediate vicinity of the University of Edinburgh. The ground has 
been purchased by Government. 


The English papers announce the death of Mrs. Nichol, formerly 
Miss Bronte, who, under the nom de plume of Currer Bell, established 
a lasting reputation by the publication of Jane Eyre. We have two 
other novels from her pen, Shirley and Vilette, and all are especially 
distinguished for great power of conception and vigorous portrayal of 
character. The unfortunate lady, who was the last survivor of a 
family of six, died, at her father’s house at Haworth, Yorkshire. 


M. Braconnot, the discoverer of Xiloidine, Pyrogallic acid, Esquise- 
tic Acid, Leucine, Populine, ect., the author of the transformation of 
Wood into Sugar, died at an advanced age at Nancy in the department 
of Meurthe on the 13th Jan., 1855, where he was established and 
where nearly all his labours had been performed. 


Joseph Remy, who gave to humanity anew branch of useful industry 
well named, pisciculture, died at the village of La Bresse, in the De- 
partment of the Vosges, at the age of 51. His son has been charged 
by the Minister of Agriculture to re-people the Loire. 


The dimensions of the Sault St. Mary Canal are as follows :—lIts 
length is one mile and an eighth, its width 70 feet, depth 12 feet, and 
it is of sufficient capacity to admit steamboats of 2000 tons. 

Herr R. Luther, of the observatory of Bilk near Diisseldorf, dis- 
covered a new asteroid planet of the eleventh magnitude, on the 19th 
of April. The new planet is to be named Leukothea. Its distinctive 
sign will be an ancient light-tower. 





Errata.—Page 253, line 12, col. 1, for ‘‘Huron,” read ‘‘ Ontario.” 
Same page, bottom line, read—*‘ un ossiliferous.” 





Monthly Meteorological Register, at the Provincial Magnetical Observatory, Toronto, Canada West.—April, 1855. 
Latitude, 48 deg. 39.4 min. North. Longitude, 79 deg. 21. min. West. Elevation above Lake Ontario, 108 feet. 
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M/29-664129-642129-659| 29-654! 85-7! 51-2| 89-442-4 + 1-4 |\0-192|0-22010 206|0-208) Bo] -56| -83|-75|| 6-11 |10-78| 5-26 | 767/20 116 
Highest Barometer...... 29-998, at 8 a.m. on 28th Monthly range: 8th. Butterflies numerous. 9th. Frogs first heard. 
Lowest Barometer....... 29-233, at 6 a.m. on 6th 0-765 inches. 13th. Swallows observed. 14th. First thunder storm of the season. 
Highest registered temperature 69°-4, atp.m., 14th | Monthly range: 16th. Ice totally gone from Toronto Bay. 
= Lowest registered temperature 10°-7, at a.m. on 2nd §8°-7. 18th. Violent thunder storm and hurricane from 5-30 to 6-30 a.m. 
Mean Maximum Thermometer.............. 52°-93 ) Mean daily range: during which the wind for 10 min. (5-55 to 6-05 a.m) fully attained 
Mean Minimum Thermometer........ ...... 82°-06 20.87 the velocity of 38 miles per hour. Heavy rain and large hailstones 
Greatest daily range........ .87°-2, from p.m. of 14th to a.m. of 15th. fell during the storm. (For details see Canadian Journal. 
Least daily range ............ 5°°7, from p.m. of 29th, to a.m. of 30th. 21st. In digging on the north side of the tower at the Observatory the 
Warmest day....... 19th. Mean temperature......55°-02 ) Difference, ground was found frozen to the depth of 2 feet 9 inches. 
Coldest day......... 2nd. Mean temperature...... 22°-10 § + 82°-92. 27th. 5-30 a.m. ice } inch thick on small ponds and pools. 
Greatest intensity of Solar Radiation, 81°-5 on p.m. of 21st ) Range, — 
Lowest point of Terrestrial Radiation, 8°-6 ona.m.of2nd f 72°-9. _______—Contparative Table for Aprile 
Aurora observed on 9 nights: viz. 4th, 7th, 9th, 11th, 12th, 14th, 15th, a Temperature. Kain. | Snow. ) re 
20th and 22nd. | Dif. Max Min. | Mean 
Possible to see Aurora on 19 nights. Impossible on 11 nights. > | Mean. — obs'va jobs'va Range D’s. | Inch. | D's. | Inch. voiocity, 
Raining on 8 days. Raining 23-0 hours; depth, 2-030 inches. = a res 
Snowing on 3 days. Snowing 8-0 hours; depth 1-6 inches. 1840 | 42°4/+-1-1) 65-9 | 25-3) 40-614 |3-420) 2 os 
Mean of Cloudiness, 0-51. 1841 | 39-2/—2-1] 62-9 | 22-1) 40-8) 8 /1-870) 3 0-51 (tb. 
Halos were observed round the moon on the 3rd at midnight and 21st 449! 48-1|4-1-8] 89-5 | 21-6) €7-9) 8 |3-740| 2 0-57 |tb. 
at 10 p.m. 1843 | 40°9|\—0-4| 70-0 | 15-1) 54-9) 7 |8-185) 3 0-1| 0-46 |tb. 
Thunder storms occurred on the 14th, 17th, 18th, 19th and 29th. 1844| 47-5|4-6-2) 74-5 | 17-2) 57-310 |1-515) 1 [nap.| 0-24 |tb. 
nx | 49. . mn ’ . 8.9 “Hl 14 
Sum of the Atmospheric ames in miles, resolved into the four Cardinal +4 ee 137 naan es a “4 foe : ‘7 oa “y 
rections. 1847 | 39-2\—2-1| 65-6 | 8-4) 57-2| 8 |2-870| 2 4-0) 0-59 |tb. 
North—2937-92 West—2581-36 South.—624:56 East—875-65. 1848 | 41-3) 0-0) 65:4 | 26-5) 88-9) 5 |1-455) 1 0-5| 4°89 |Miles. 
Mean direction of the Wind, N 36° W. 1849 | 89-0|\—2-3) 70-9 | 23-2) 47-710 |2-655) 2 1-7| 7°50 |Miles. 
Mean velocity of the Wind, 7-57 miles per hour. 1850 | 37-9|—3-4) 63-2 | 18-2) 45-0) 7 |4-720) 2 1-1) 7°64 |Miles. 
Maximum velocity, 40-0 miles perhour, from 11 a.m. to noon on 26th. 1851) 41-3} 0-0) 59-2 | 268 88-411 |2-295) 3 1-2} 8-07 |Miles. - 
Most windy day, the Ist; mean velocity, 26-40 miles per hour. 1852 | 38-2|—3-1|) 53-8 | 19-8, 34-0) 6 {1-990} 4 9-4| 6-68 |Miles. 
Least windy day, the 23rd; mean velocity, 0-61 <“ “ 1858 | 41-9)+-0-6) 65-7 | 27-0) 38-710 |2-625) 1 1-0} 5-20 |Miles. 
Most windy hour, 1 p.m.; Mean velocity, 11-76 miles per hour. 1854} 41-0/—0-3) 65-1 | 22°83) 42-812 |2-685) 4 2-7| 6°82 |Miles. 
Least windy hour, 5 a.m.; Mean velocity, 4°35 miles per hour. 1855 | 42°4/+-1-1) 68-8 | 12-2) 51-6; 8 |2-080) 8 1-6| 7°57 |Miles. 
Mean diurnal variation, 7-41 miles. “an 
Ist. The most windy day yet recorded at the Observatory. —_—_-— —— Sr eed 0°56 Ibs. 
4th. Robins seen. 7th. Blue birds seen. M’n. 41.34 67-55 |20-24:47-81 8-712-571'2-4} 2-0) 6-80 |Miles. 
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Incidents of Travel on the North-West Coast, Vancouver's 
Island, Oregon, &c., &c., 


BY PAUL KANE, ESQ., TORONTO. 





THE CHINOOK INDIANS. 





(Read before the Canadian Institute, March 14th.*) 


As it would be impossible for me in the confined limits of a 
paper like the present to give anything like a detailed account 
of all the tribes of Indians amongst whom I have travelled, I 
have considered that it would prove far more interesting were 
I to confine myself to one tribe, and give full information 
regarding their habits, customs and traditions. For this pur- 
pose i have selected the Chinooks, one of the tribes among 
whom I have been, most remote from this part of the conti- 
nent, and whose manners and customs are so much at variance 
with our own, as, I trust, to render some notice of them, from 
personal observation, novel and interesting. 

The Flat-Head Indians are met with along the banks of the 
Columbia river from its mouth eastward to the Cascades, a 
distance of about 130 miles; they extend up the Walamett 
river south about 30 or 40 miles, and through the district 
lying between the Walamett and Fort Astoria, now called Fort 
George. To the north they extend along the Cowlitz river and 
the tract of land lying between that and Puget’s Sound. About 
two-thirds of Vancouver's Island is also oceupied by them, 
and they are found along the coasts of Puget’s Sound and the 
Straits of Juan de Fuca. The Flat-Heads are divided into numer- 
ous tribes, each having its own peculiar locality, and differing 
more or less from the others in language, customs and manners. 

Of these I shall select, as the subject of the present paper, 
the Chinooks, a tribe inhabiting. the tract of country at the 
mouth of the Columbia river. Residing among the Flat-Heads 
I remained from the fall of 1846 to the following autumn of 
1847, and had consequently ample opportunity of becoming 
acquainted with the peculiar habits and customs of the tribe. 
They are governed bya Chief called Casenov. This name has 
no translation. The Indians on the west side of the Rocky 
Mountains differing from those on the east, in having heredi- 
tary names, to which no particular meaning appears to be 
attached, and the derivation of which is in many instances 
forgotten. Casenov is a man of advanced age, and resides 
principally at Fort Vancouver, about 90 miles from the mouth 
of the Columbia. I made a sketch of him while staying there, 
and obtained the following information as to his history and 
previous career :—Previous to 1829 Casenov was considered a 
great warrior, and could lead into the field 1,000 men, but in 
that year the Hudson’s Bay Company and emigrants from the 
United States introduced the plough for the first time into 
Oregon, and the locality hitherto considered one of the most 
healthy was almost depopulated by the fever and ague. 





* Various articles of dress worn by the Chinook Indians, specimens 
of their bows and arrows, spears, cooking utensils, and a skull taken 
from one of their graves, were exhibited. Several admirable oil paint- 
ings, executed by Mr. Kane, illustrated many important features of 
the lives and characters of the Chinook Indians. (See proceedings of 
the Canadian Institute, March 14th, page 243, Canadian Journal.) 
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Their principal settlement, Chinook Point, where King 
Cumcomley ruled in 1811, at the mouth of the river, was 
nearly reduced: to one-half its numbers. The Klatsup village 
now contains but a small remnant of its former inhabitants. 
Wasiackum, Catlamet, Kullowith, the settlements at the mouth 
of the Cowlitz, Kallemo, Kattlepootle and Walkumup are 
entirely extinct as villages. On Soveys Island there were for- 
merly four villages but now there scarcely remains a lodge. 

They died of this disease in such numbers that their bodies 
lay unburied on the river's banks, and many were to be met 
with floating down the stream. 

The Hudson’s Bay Company supplied them liberally with 
Quinine and other medicines, but their good effects were almost 
entirely counteracted by their mode of living, and their obsti- 
nacy in persisting in their own peculiar mode of treatment, 
which consisted principally in plunging into the river without 
reference to the particular crisis of the disease. 

From these two causes their numbers have been very much 
reduced, and the effective power of the tribes so greatly dimin- 
ished that the influence which Casenov owed to the number of 
his followers has correspondingly declined ; his own immediate 
family consisting of ten wives, four children and eighteen 
slaves, being reduced in one year to one wife, one child and 
two slaves. Their decrease since that time has also been fear- 
fully accelerated by the introduction of ardent spirits, which, 
in spite of prohibition and fines against selling it to Indians, 
they manage to obtain from their vicinity to Oregon city, where 
whiskey, or a poisonous compound called there blue rwin, is 
illicitly distilled. I have scarcely ever seen an Indian in that 
vicinity who would not get drunk if he could procure the 
means, and it isa matter of astonishment how very small a 
quantity suffices to intoxicate these unfortunate beings, although 
they always dilute it largely in order to prolong the pleasure 
they derive from drinking. Casenov isa man of more than ordi- 
nary talent for an Indian, and he has maintained his great 
influence over his tribe chiefly by means of the superstitious 
dread in which they hold him. 

This influence was wielded with unflinching severity towards 
them, although he has ever proved himself the firm friend of 
the white man. Casenov for many years in the early period 
of his life kept a hired assassin to remove any obnoxious indi- 
vidual against whom he entertained personal enmity. 

This bravo, whose occupation was no secret, went by the 
name of Casenov’s Skécoom or evil genius. He finally fell in 
love with one of Casenov’s wives who eloped with him; Case- 
nov vowed vengeance, but the pair for a long time eluded his 
search, until one day he met her in a canoe near the mouth of 
the Cowlitz river and shot her on the spot. After this helived 
in such continual dread of the lover’s vengeance that for nearly 
a year he never ventured to sleep, but in the midst of a body 
guard of 40 armed warriors, until at last he succeeded in tracing 
him out, and had him assassinated by the man who had suc- 
ceeded him in his old office. The Chinooks over whom Casenov 
presides carry the process of flattening the head toa greater 
extent than any other of the Flat-Head tribes. 

The process is as follows :—The Indian mothers all carry 
their infants strapped to a piece of board covered with moss or 
loose fibres of cedar bark, and in order to flatten the head they 
place a pad on its forehead, on the top of which is laid a piece 
of smooth bark bound on by a leathern band passing through 
holes in the board on either side and kept tightly pressed across 
the front of the head. A sort of pillow of grass or cedar fibres 
being placed under the back of the neck to support it. ; 

This process commences with the birth of the infant and is 








274 


eontinued for a period of from 8 to 12 months, by which time 
the head has lost its natural shape and acquired that of a wedge, 
the front of the skull becoming flat, broad and higher at the 
crown, giving it a most unnatural appearance. 

Many people would suppose that from the extent to which 
this is carried the operation would be attended with great suf- 
fering to the infant, but I have never heard the infants crying 
or moaning, although I have seen the eyes seemingly starting 
out of the sockets from the great pressure. But on the con- 
trary, when the lashings were removed I have noticed them 
cry until they were replaced. 

From the apparent dullness of the children whilst under the 
pressure I should imagine that a state of torpor or insensibility 
is induced, and that the return to consciousness occasioned by 
its removal must be naturally followed by the sense of pain. 

This unnatural operation does not however seem to injure 
the health, the mortality amongst the Flat-Head children not 
being perceptibly greater than amongst other Indian tribes. 
Nor does it seem to injure their intellect, on the contrary, the 
Flat-Heads are generally considered fully as intelligent as the 
surrounding tribes who allow their heads to preserve their 
natural shape ; and it is from amongst the round-heads that 
the Flat-Heads take their slaves; looking with contempt 
even upon the whites for having round heads, the lat-head 
being considered as the distinguishing mark of freedom. I 
may here remark, that, amongst the tribes who have slaves 
there is always something which conspicuously marks the dif- 
ference between the slave and the free, such as the Chimseyan, 
who wear a ring in the nose, and the Babbenes who have a 
large piece of wood inserted through the under lip. The Chi- 
nooks, like all other Indian tribes, pluck out the beard on its first 
appearance. 

I would willingly give a specimen of the barbarous language 
of these people, were it possible to represent by any combination 
of the letters of our alphabet the horrible harsh spluttering 
sounds which proceed from their throats, apparently unguided 
either by the tongue or lips. 

It is so difficult to acquire a mastery of their language that 
none have been able to attain it unless those who have been 
born amongst them. 

They have, however, by their intercourse with the English 
and French traders succeeded in amalgamating, after a fashion, 
some words of each of these tongues with their own and form- 
ed a sort of Patois, barbarous enough certainly, but still 
sufficient to enable them to communicate with the traders. 

This Patois I was enabled, after some short time, to acquire, 
and could converse with most of the chiefs with tolerable ease. 
There common salutation is Clah hoh ah yah, originating, as 
I believe, in their having heard in the early days of the fur 
trade a gentleman named Clark frequently addressed by his 
friends, “‘ Clark, how are you?’ This salutation is now ap- 
plied to every white man, their own language affording no 
appropriate expression. 

Their language is also peculiar in containing no oaths, or 
any words conveying gratitude or thanks. 

Their habits are extremely filthy, their persons abounding 
with vermin, and one of their chief amusements consists in 
picking these disgusting insects from each others’ heads and 
eating them. On my asking an Indian one day why he ate 
them, he replied that they bit him and he gratified his revenge 
by biting them in return. It will naturally be supposed that 
they are thus beset from want of combs or other means of 
displacing the intruders; but this is not the case, they pride 
themselves on carrying such companions about them, and 
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giving their friends the opportunity of amusing themselves in 
hunting and eating them. 

The costume of the men consists of a musk-rat skin robe, 
the size of one of our ordinary blankets, thrown over the 
shoulders, without any breach-cloth, moccassins or leggings. 

Painting the face is not much practised amongst them 
except on extraordinary occasions, such as the death of a rela- 
tive, some solemn feast, or going on a war party. 

The female dress consists of a girdle of cedar bark round 
the waist, with a dense mass of strings of the same material 
hanging from it all around and reaching almost to the knees. 
This is their sole summer habiliment. 

They, however, in very severe weather add the musk-rat 
blanket. They also make another description of blanket from 
the skin of the wild goose, which is here taken in great abund- 
ance. The skin is stripped from the bird with the feathers on 
and cut into strips, which they twist so as to have the feathers 
outwards. This makes a feathered cord, and is then netted 
together so as to form a blanket, the feathers filling up the 
meshes, rendering it a light and very warm covering. 

In the summer these are entirely thrown aside, not being in 
any case worn from feelings of delicacy. 

The men go quite naked, though the women always wear 
the cedar petticoat. The country which the Chinooks inhabit 
being almost destitute of furs they have little to trade in with 
the whites. 

This, coupled with their laziness—probably induced by the 
ease with which they procure fish, which is their chief subsist- 
ence—prevents their obtaining ornaments of European manu- 
facture, consequently anything of the kind is seldom seen 
amongst them. They, however, wear long strings of small shells 
found on the coast called Ioquas, and used by themalso as money. 

A great traffic is carried on amongst all the tribes through 
the medium of these shells. They are fished up from the 
bottom of the sea, and are from an inch and a-half to two 
inches in length ; they are white, slender, hollow and tapering 
to a point, slightly curved and about the size of the stem of an 
ordinary clay tobacco pipe. They are valuable in proportion 
to their length, and their value increases according: to a fixed 
ratio, forty shells being the standard number required to extend 
a fathoms’ length, which number is in that case equal in value 
to a beaver’s skin, but if 39 be found long enough to make 
the fathom it would be worth 2 beaver skins, if 88 three 
skins, and so on, increasing one beaverskin for every shell less 
than the standard number. 

The Chinooks evince very little taste in comparison with 
some of the tribes on the eastern side of the Rocky Mountains, 
in ornamenting either their persons or their warlike or domes- 
tic implements. 

The only utensils I saw at all creditable to their decorative 
skill were carved bowls and spoons of horn, and baskets made 
of roots and grass woven so closely as to serve all the purposes 
of a pail in holding and carrying water. 

In these they even boil the salmon which constitute their 
principal food. This is done by immersing the fish in one of 
the baskets filled with water, into which they throw red hot 
stones until the fish is cooked, and I have seen fish dressed as 
expeditiously by them in this way as if done in a kettle over 
a fire by our own people. The salmon.is taken during the 
months of June and July in immense numbers in the Columbia 
river and its tributaries by spearing and with gill nets. 

They have also a small hand net something like our common 
landing net, which is used in rapids where the salmon are 
crowded together and near the surface. 
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These nets are ingeniously contrived, so that when a fish is 
in them his own struggles loosen a little stick which keeps the 
mouth of the net open while empty, but which, when the net 
is full, immediately draws it together like a purse with the 
weight of the salmon and effectually secures the prey. 

The salmon taken during this period of the year is split open 
and dried in the sun for their winter’s supply. I have never 
seen salt made use of by any tribe of Indians for the purpose 
of preserving food, and they all evince the greatest dislike to 
salt meat. 

I may here mention a curious fact respecting the salmon of 
the Columbia river ; they have never been known to rise to a 
fly, although it has been frequently tried by gentlemen of the 
Hudson’s Bay Company, with the very best tackle. The salmon 
go up the river as fur as they possibly can and into all its tribut- 
ary streams in myriads; it is, however, a well known fact that 
after spawning they never return to the sea, but all die in the 
river; the Columbia is hardly ever free from gill nets, and no 
salmon has ever been taken returning, and in the fall, where- 
ever still water occurs, the whole place is tainted by their putrid 
bodies floating in immense masses. I have been obliged to 
travel through a whole night trying to find an encampment 
which would be free from their disgusting effluvia. 

The Chinooks also catch a considerable number of sturgeon, 
which here attain to an enormous size, weighing from four to 
six cewt. ; this is done by means of a long-jointed spear handle 
70 or 80 feet in length, fitted into but not actually fastened to 
a barbed spear-head, to which is attached a line, with this they 
feel along the bottom of the river, where the sturgeon are 
found lying at the spawning season; upon feeling the fish the 
barbed spear is driven in and the handle withdrawn. The fish 


is then gradually drawn in by the line, which being very long’ 


allows the sturgeon room to waste his great strength so that he 
can with safety be taken into the canoe or towed ashore. 

At the mouth of the river a very small fish, about the size 
of our Sardines, is caught in immense numbers, it is called 
there Uhlékun, and is much prized on account of its delicacy 
and extraordinary fatness. When dried this fish will burn 
from one end to the other with a clear steady light like a can- 
dle. The Uhlékuns are caught with astonishing rapidity by 
means of an instrument about 7 feet long, the handle is about 
3 feet, into which is fixed a curved wooden blade about 4 feet, 
something the shape of a sabre, with the edge at the back. In 
this edge, at the distance of an inch and a-half, are inserted 
sharp bone teeth about an inch long, the Indian standing in 
the canoe draws this edgeways with both hands, holding it like 
a paddle, rapidly through the dense schools of fish, which are 
so thick that almost every tooth will strike a fish. One knock 
across the thwarts safely deposits them in the bottom of the 
canoe. This is done with such rapidity that they will not use 
nets for this description of fishing. 

There are few whales now caught on the coast, but the 
Indians are most enthusiastic in the hunt. Upon a whale 
being seen blowing in the offing they rush down to their large 
canoes and push off, with 10 or 12 men in each; each canoe 
is furnished with a number of strong seal skin bags filled with 
air, and made with great care and skill, capable of containing 
about 10 gallons each, to each bag is attached a barbed spear- 
head by a strong string about 8 or 9 feet long, and in the 
socket of the spear-head is fitted a handle 5 or 6 feet in length. 
Upon coming up with the whale the barbed heads with the 
bags attached are driven into the whale and the handles with- 
drawn. The attack is continually renewed until the whale is 


* no longer able to sink from the buoyancy of the bags, when 
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he is despatched and towed ashore. The blubber of the whale 
is much prized amongst them, and is cut into stripes about 2 
feet long and 4 inches wide and eaten generally by them with 
their dried fish. 

Clams and oysters are very abundant, and seals, wild ducks 
and geese are taken in great plenty, but their fishing is so 
productive that they subsist with very little labour. 

They are also very fond of herrings’ roe, which they collect 
in the following manner :—They sink cedar branches to the 
bottcm of the river, in shallow places, by placing upon them a 
few heavy stones, taking care not to cover the green foliage, as 
the fish prefer spawning on anything greén, and they literally 
cover all the branches by next morning with spawn. The 
Indians wash this off in their water-proof baskets, to the bottom 
of which it sinks ; this is squeezed by the hand into little balls 
and then dried, and is very palatable. 

The only vegetables in use amongst them are the Camas and 
Wappattoo. The Camas is a bulbous root much resembling 
the onion in outward appearance but is more like the potato 
when cooked and is very good eating. The Wappattoo is 
somewhat similar but larger and not so dry or delicate in its 
flavour. They are found in immense quantities in the plains 
in the vicinity of Fort Vancouver, and in the spring of the 
year present a most curious and beautiful appearance, the 
whole surface presenting an uninterrupted sheet of bright 
ultramarine blue from the innumerable blossoms of these plants. 
They are cooked by digging a hole in the ground, then putting 
down a layer of hot stones, covering them with dry grass, on 
which the roots are placed; they are then covered with a layer 
of grass, and on the top of this they place earth, with a small 
hole perforated through the earth and grass down to the vege- 
tables. Into this they pour water, which, reaching the hot 
stones, forms sufficient steam to completely cook the roots in 
a short time, the hole being immediately stopped up after the 
introduction of the water. They often adopt the same inge- 
nious process for cooking their fish, meat, and game. 

There is another article of food made use of amongst them, 
which from its disgusting nature I should have been tempted 
to omit were it not a peculiarly characteristic trait of the Chi- 
nook Indian, both from its extraordinary character, and its use 
being confined solely to this tribe; it is, however, regarded 
only as a luxury and not as a general article of food. The 
whites have given it the name o/ Chinook Olives, and it is 
prepared as follows :—About a bushel of acorns are placed in 
a hole dug for the purpose close to the entrance of the lodge 
or hut, and covered over with a thin layer of grass, on top of 
which is laid about half a foot of earth; every member of the 
family henceforth regards this hole as the special place of 
deposit for their urine, which is on no occasion to be diverted 
from its legitimate receptacle, even should a member of the 
family be sick and unable to reach it for this purpose the fluid 
is carefully collected and carried thither. However disgustin 
such an odoriferous preparation would be to people in etviliz 
life the product is regarded by them as the greatest of all deli- 
cacies ; so great indeed is the fondness they evince for this 
horrid preparation that even when brought amongst civilized 
society they still yearn after it and will go any length to obtain 
it. A gentleman in charge of Fort George had taken to him- 
self a wife, a woman of this tribe, who of course partook with 
hims If of the best food the Fort could furnish ; notwithstand- 
ing ,aich, when he returned home one day his nostrils were 
regaled with a stench so nauseating that he at once enquired 
where she had deposited the Chinook olives, as he knew that 
nothing else could poison the atmosphere in such a manner. 





276 


Fearful of losing her dearly-prized luxury she strenuously 
denied its possession : his nose however soon led him to the 
place of deposit, and they were soon consigned to the river. 
His mortification was afterwards not a little increased by learn- 
ing that she had purchased the delicacy with one of his best 
blankets. 

During the season the Chinooks are gathering Camas and fish- 
ing they live in lodges constructed by means of a few poles 
covered with mats made of rushes, which can be easily moved 
from place to place; but in the villages they build permanent 
huts of split cedar boards. Having selected a dry place for 
the village ahole is dug about three feet deep and about twenty 
feet square, round the sides of this square cedar boards are sunk 
and fastened together with cords and twisted roots, rising about 
four feet above the outer level; two posts are sunk at the mid- 
dle of each end with a crotch at top, on which the ridge pole 
is laid, and boards laid from thence to the top of the upright 
boards. Fastened in the same manner round the interior are 
erected sleeping places, one above another something like the 
berths in a vessel, but larger. In the centre the fire is made, 
the smoke of which escapes from a hole left in the roof for that 
purpose. These lodges are filthy beyond description and swarm 
with vermin. The fire is procured by means of a small flat 
piece of dry cedar, in which a small hollow is cut with a chan- 
nel for the ignited charcoal to run over; this piece the Indian 
sits on to hold it steady while he rapidly twirls a round stick 
of the same wood between the palms of his hands with the 
point pressed into the hollow of the flat piece. In a very short 
tame sparks begin to fall through the channel upon finely 
frayed cedar bark placed underneath which they soon ignite. 
There is a great deal of knack in doing this, but those whdare 
used to it will light a-fire ina very short time. The men 
usually carry these sticks about with them, as after they have 
been once used they produce the fire quicker. 

The only warlike implements I have seen amongst them were 
bows and arrows. The bows are made from the Yew tree, and 
the arrows are feathered and pointed with sharp bone. These 
they use with great precision. 

Their canoes are hollowed out of the cedar, and some of 
them are very large, as this tree grows to an immense size in 
the neighbourhood. They make them very light, and from 
their formation they are capable of withstanding very heavy 
seas. 

Slavery is carried to a great extent along the North-West 
coast and in Vancouver's Island; and the Chinooks, considering 
how much they themselves have been reduced, still retain a 
large number of slaves. These are usually procured from the 
Chastay tribe who live near the Umqua, a river south of the 
Columbia emptying into the Pacific. They are sometimes seized 
by war parties, but are often bought from their own people. 
They do not flatten the head, nor is the child of one of them 
(although by a Chinook father), allowed this distinguishing mark 
offreedom. Theirslaveryis of the mostabject description : the 
Chinook men and women treat them with great severity, and 
exercise the power of life and death at pleasure. An instance 
of the manner in which the Chastay slaves are treated pre- 
sented itself to my own observation one morning while I was 
out sketching on Vancouver's Island. I saw upon the rocks 
the dead body of a young woman whom I had seen a few days 
previously walking about in perfect health, thrown out to the 
vultures and crows. I mentioned it to a gentleman of the Hud- 


son’s Bay Coy., who accompanied me to the lodge she belonged 
to, where we found an Indian woman, her mistress, who made 
light of her death, and who was no doubt the cause of it. 


She 
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said a slave had no right to burial. She was furious on being 
told that the slave was as good as herself. ‘‘ She, the daughter 
of a chief, no betterthan aslave.’”’ She then stalked out of the 
lodge with great dignity ; the next morning she had taken down 
the lodge and was gone. I was alsotoldby an eye witness, of a 
chief who, having erected a colossal idol of wood, sacrificed five 
slaves to it, barbarously murdering them atits base, and asking 
in a boasting tone who among them could afford to kill so 
many slaves. One of the slaves was a handsome girl who had 
lived from her infancy in his family, and begged most piteously 
for her life, reminding him of the care she had taken of his 
children and all the services she had rendered; but all her 
pleadings were of no avail, and the brutal wretch with his own 
hand plunged a knife four times into her body before she ceased 
her appeals for mercy. The only distinction made in her favour 
was that she was buried, instead of being, like her miserable 
companions, thrown out on the beach. 

The principal amusement of the Chinooks is gambling, 
which is carried to great excess amongst them. You never 
visit the camp but you hear the eternal gambling song of ‘“ he 
ha, ha,”’ accompanied by the beating of small sticks on some 
hollow substance. Their games do not exceed two or three, 
and are of a simple nature. The one most generally played 
consists in holding in each hand a small piece of stick the 
thickness of a goose quill and about an inch and a-half in 
length, one plain and the other distinguished bya little thread 
wound round it, the opposite party being required to guess in 
which hand the marked stick is to be found. A Chinook will 
play at this simple game for days and nights together until he 
has gambled away everything he possesses even to his wife. 
They play, however, with much equanimity, and I never saw 
any ill-feeling evinced by the loser against his successful oppo- 
nent. They will cheat if they can, and pride themselves on 
its success; if detected no unpleasant consequence follows, the 
offending party being merely laughed at and allowed to amend 
his play. 

Another game to which they are very partial is played by 
two or three on each side; the rivals sit on the ground oppo- 
site each other with the stakes lying in the centre, one begins 
with his hands on the ground in which he holds four small 
sticks covered from sight by a small mat, these he arranges in 
any one of a certain number of forms prescribed by the rules 
of the game, and his opponent on the opposite side endeavours 
to guess which form he has chosen; if successful a stick is 
stuck up in his favour, and the sticks are handed to the next, 
if not the player counts and still goes on till discovered. When 
those on one side have gone through the others commence. 
At the conclusion the sticks are counted and the greater num- 
ber wins. This game is also accompanied by singing, in which 
all the bystanders join. : 

Another game which I have seen amongst them is called 
Al-kol-loch, and is one that is universal along the Columbia 
river. It is considered the most interesting and important as it 
requires great skill. A smooth level piece of ground is chosen, 
and aslight barrier of a couple of sticks laid lengthways is 
made at each end; theseare 40 or 50 feet apart and a few inches 
high, the two opponents, stripped naked, are armed each with 
avery slight spear about 3 feet long and finely pointed with bone ; 
one of them takes a ring made of bone or some heavy wood, 
and wound round with cord about three inches in diameter, on 
the inner circumference of which are fastened six beads of 
different colours at equal distances, to each of which a separate 
numerical value is attached; the ring is then rolled along the 
ground to one of the barriers and is followed at the distance of 
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2 or 3 yards by the players, and as the ring strikes the barrier 
and is falling on its side the spears are thrown so that the ring 
may fall on them ; if only one of the spears should be covered 
by the ring the owner of it counts according to the coloured bead 
over it. But it generally happens, from the dexterity of the 
players, that the ring covers both spears, and each count accord. 
ing to the colours of the beads above his weapon. They then 
play towards the other barrier, and so on until one party has 
attained the number agreed upon for game. 

The Chinooks have tolerably good horses, and are fond of 
racing, at which they bet considerably ; they are expert jockeys 
and ride fearlessly. 

They also take great delight in a game with a ball, which is 
played by them in the same manner as by the Cree, Chippewa 
and Sioux Indians. Two poles are erected about a mile apart, 
and the company is divided into two bands armed with sticks, 
having a small ring or hoop at the end with which the ball is 
picked up and thrown to a great distance, each party then 
strives to get the ball past their own goal. There are some- 
times hundreds on a side, and the play is kept up with great 
noise and excitement. At this game they also bet heavily, as 
it is generally played t etween tribes or villages. 

The sepulchral rites of this singular tribe of Indians are too 
curious to be entirely omitted. Upon the death of a Chinook 
the body is securely tied up in rush matting and placed in the 
best canoe they can procure, without any peculiar ceremonies. 
This canoe is as highly decorated as the family of the deceased 
can afford. Tin cups, kettles, plates, pieces of cotton, red cloth, 
and furs, and in fact everything which they themselves most 
value, and which is most difficult for them to obtain, are hung 
round the canoe; inside, beside the body, they place paddles, 
spears, bows and arrows, and food, with everything else which 
they consider necessary for a very long journey,—I have even 
found beads, Ioquas shells, brass buttons and small coins in the 
mouths of the skeletons,—the canoe is then taken to the burial 
place of the tribe, generally selected for its isolated situation. 
The two principal places are rocky Islands in the lower part of 
the Columbia river ; one is called Coffin Rock from the appear- 
ance it presents, covered with the raised biers of the deceased 
members of the tribe; tothese they tow the canoe, which is then 
either fastened up in a tree or supported on a sort of frame 4 
or 5 feet from the ground made of strong cedar boards, and 
holes bored in the bottom of the canoe to let the water run out, 
they are then covered with a large piece of bark to protect 
them from the rain. Before leaving they destroy the useful- 
ness of every article left with the corpse, making holes in the 
kettles, cans, and baskets, cracking the bows, arrows and spears, 
and if there is a gun they take the lock off, believing that the 
Great Spirit will mend them upon the deceased arriving at the 
hunting grounds of their Elysium. The greatest crime which 
an Indian can commit in the eyes of his people is that of dese- 
crating one of these canoes, and it very seldom happens that 
the slightest thing is removed. 

In obtaining a specimen of one of the peculiarly formed 
skulls of the tribe 1 had to use the greatest precaution, and 
ran no small risk not only in getting it but in having it in 
my possession afterwards; even the voyageurs would have 
refused to travel with me had they known that I had it among 
my collections, not only on account of the superstitious dread 
in which they hold tl.ese burial places, but also on account of 
the danger arising from a discovery, which might have cost the 
lives of the whole party. 

A few years before my arrival at Fort Vancouver, Mr. 
Douglass, who was then in charge, heard from his office the 
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report of a gun inside the gates, this being a breach of dis- 
cipline he hurried out to enquire the cause of so unusual 
a circumstance, and found one of Casenov’s slaves standing 
over the body of an Indian whom he had just killed, and in 
the act of reloading his gun with apparent indifference, Case- 
nov himself standing by. On Mr. Douglass arriving at the 
spot, he was told by Casenov, with an apology, that the man 
deserved death according to the laws of the tribe, who as well 
as the white man inflicted punishment proportionate to the 
nature of the offence. In this case the crime was one of the 
greatest an Indian could be guilty of, namely, the robbing the 
sepulchre canoes. Mr. Douglass after severely reprimanding 
him allowed him to depart with the dead body. 

Sacred as the Indians hold their burial places, Casenov him- 
self, a short time after the latter occurrence, had his only son 
buried in the cemetery of the Fort. He died of consumption 
—a disease very frequent amongst all Indians—proceeding no 
doubt from their constant exposure to the sudden vicissitudes 
of the climate. The coffin was made sufficiently large to con- 
tain all the necessaries supposed to be required for his comfort 
and convenience in the world of spirits. The chaplain of the 
Fort read the usual service at the grave, and after the conclu- 
sion of the ceremony, Casenov returned to his lodge, and 
the same evening attempted, as narrated below, the life of 
the bereaved mother, who was the daughter of the great 
chief generally known as King Comecomly, so beautifully 
alluded to in Washington Irving’s “ Astoria.” She was for- 
merly the wife of a Mr. McDougall, who bought her from her 
father for, as it was supposed, the enormous price of ten articles 
of each description, guns, blankets, knives, hatchets, &c., then 
in Fort Astoria. Comeomly, however, acted with unexpected 
liberality on the oceasion by carpeting her path from the canoe 
to the Fort with sea otter skins, at that time numerous and 
valuable, but now scarce, and presenting them as a dowry, in 
reality far exceeding in value the articles at which she had 
been estimated. On Mr. McDougall’s leaving the Indian 
country she became the wife of Casenov. 

It is the prevailing opinion of the chiefs that they and their 
sons are too important to die in a natural way, and whenever 
the event takes place they attribute it to the malevolent influ- 
ence of some other person, whom they fix upon, often in the 
most unaccountable manner, frequently selecting those the 
most dear to themselves and the deceased. The person so 
selected is sacrificed without hesitation. On this occasion 
Casenov selected the afflicted mother, notwithstanding she had 
during the sickness of her son been one of the most assiduous 
and devoted of his attendants, and of his several wives she 
was the one he most loved ; but it is the general belief of the 
Indians on the west side of the mountains, that the greater 
the privation they inflict on themselves the greater would be 
the manifestation of their grief, and the more pleasing to the 
departed spirit. Casenov assigned to me an additional motive 
for his wish to kill his wife, namely, that as he knew she had 
been so useful to her son and so necessary to his happiness and 
comfort in this world, he wished to send her with him as his 
companion on his long journey. She, however, escaped into 
the woods, and next morning reached the Fort imploring pro- 
tection; she was accordingly secreted for several days until her 
own relations took her home to Chinook Point. In the mean- 
time a woman was found murdered in the woods and the act 
was universally attributed to Casenov or one of his emissaries. 

I may here mention a painful occurrence which took place 
on Thompson’s river, in New Caledonia, as illustrative of this 
peculiar superstition. 
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A chief dying, his widow considered a sacrifice as indispen- 
sable, but having selected a victim of rather too much impor- 
tance, she was unable for some time to accomplish her object ; 
at length the nephew of the chief, no longer able to bear the 
continual taunts of cowardice which she unceasingly heaped 
upon him, seized his gun and started for the Company’s Fort 
on the river, about 20 miles distant. On arriving, he was 
courteously received by Mr. Black, the gentleman in charge 
of the Fort, who expressed great regret at the death of his old 
friend the chief. After presenting the Indian with something to 
eat and giving him some tobacco, Mr. Black turned to leave the 
room, and while opening the door was shot from behind by his 
treacherous guest and immediately expired. The murderer 
succeeded in escaping from the Fort, but the tribe, who were 
warmly attached to Mr. Black, took his revenge upon them- 
selves and hunted him down. This was done more to evince 
their high esteem for Mr. Black than from any sense of impro- 
priety in the customary sacrifice. 10% 

Amongst the Chinooks I have never heard any traditions as 
to their former origin, although such traditions are common 
amongst those on the east side of the Rocky Mountains. They 
do not believe in any future state of punishment, although in 
this world they suppose themselves exposed to the malicious 
designs of the Skécoom or evil genius, to whom they attribute 
all their misfortunes and ill luck. The Good Spirit is called 
the Hias Soch-a-li Ti-yah, that is the Great High Chief from 
whom they obtain all that is good in this life, and to whose 
happy and peaceful hunting grounds they will all eventually 
go, to reside for ever in comfort and abundance. 

The medicine men of the tribe are supposed to possess a 
mysterious influence with these two spirits, either for good or 
evil, and of course possess great power in the tribe. These 
medicine men form a secret society, the initiation into which 
is accompanied with great ceremony and much expense. I[ 
witnessed, whilst amongst them, the initiation of a candidate, 
which was as follows :—The candidate has to prepare a feast 
for his friends and all who choose to partake of it, and make 
presents to the other medicine men. A lodge is prepared for 
him, which he enters and remains alone for three days and 
nights, without food, whilst those already initiated keep dancing 
and singing round the lodge during the whole time. After 
this fast, which is supposed to endue him with wonderful skill, 
he is taken up apparently lifeless and plunged into the nearest 
cold water,.where they rub and wash him until he revives. 
This they call “washing the dead.” As soon as he revives he 
runs into the woods, and soon returns dressed as a medicine 
man, which generally consists of the light down of the goose 
stuck all over their bodies and heads with thick grease, and a 
mantle of frazed cedar bark ; with the medicine rattle in his 
hand he now collects all his property, blankets, shells and orna- 
ments, and distributes the whole amongst his friends, trusting 
for his future support to the fees of his profession. The 
dancing and singing are still continued with great vigour dur- 
ing the division of the property, at the conclusion of which 
the whole party again sit down to feast, apparently with mira- 
culous appetites, the quantity of food consumed being perfectly 
incredible. 

I witnessed one day their mode of treatment of the sick 
whilst passing through a village. Hearing a horrible noise in 
one of the lodges, I entered it, and found an old woman sup- 
porting one of the handsomest girls of the tribe I had seen; 
cross-legged and naked in the middle of the room sat the 
medicine man with a wooden dish of water before him, twelve 
or fifteen other men sitting round the lodge. The object in 
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view was to cure the girl of a disease affecting her side. As 
soon as my presence was noticed a space was cleared for me to 
sit down. ‘The officiating medicine man appeared in a state of 
profuse perspiration from the exertions he had used, and soon 
took his seat amongst the rest as if quite exhausted ; a younger 
medicine man then took his place in front of the bowl and 
close beside the patient; throwing off his blanket he com- 
menced singing and gesticulating in the most violent manner, 
whilst the others kept time by beating with little sticks on 
hollow wooden bowls and drums, singing continually. After 
exercising himself in this manner for about half an hour, until 
the perspiration ran in streams down his body, he darted sud- 
denly upon the young woman catching hold of her side with 
his teeth and shaking her for a few minutes, as one dog does 
another in fighting, the patient seeming to suffer great agony 
he then relinquished his hold, and cried out he had got it, at 
the same time holding his hands to his mouth, after which he 
plunged them in the water and pretended to hold down with 
great difficulty the disease which he had extracted lest it might 
spring out and return toits victim. At length having obtained 
the mastery over it, turning himself round tome in an exulting 
manner, he held something up between the finger and thumb 
of each hand, which had the appearance of a piece of cartilage, 
whereupon one of the Indians sharpened his knife and 
divided it in two, leaving one end in each hand. One of the 
pieces he threw into the water and the other into the fire, 
accompanying the action with a diabolical noise which none 
but a medicine man can make; after which he got up perfectly 
well satisfied with himself, although the poor patient seemed to 
me anything but relieved by the violent treatment she had 
undergone. 

My principal object in travelling among the Indian tribes of 
the Far West was to obtain accurate sketches of their chiefs, 
medicine men, &c., and representations of their most charac- 
teristic manners and customs, but it was only by great persua- 
sion that I could induce the Indians to allow me to take their 
portraits. They had some undefined superstitious dread of 
losing something by the process, as though in taking their 
likeness something pertaining to themselves was carried off. 
The women, moreover, had the idea that the possessor of their 
picture would hold an unlimited influence over them. In one 
case I had taken the likeness of a woman at the Cowlitz river, 
and on my return about three months afterwards, I called at 
the lodge of Kisscox, the chief of the tribe, where I had been 
in the habit of visiting frequently, and had always been received 
with great kindness, but on this occasion I found him and his 
family unusually distant in their manner, and the children even 
running away from me and hiding; at last he asked me if I 
had not taken the likeness of a woman when last amongst 
them, I said I had, and mentioned her name, ‘ Cawitchum,” 
a dead silence ensued, nor could I get the slightest answer to 
my enquiries. Upon leaving the lodge I met a half-breed, who 
told me that Cawitchum was dead, and that I was supposed to 
be the cause of her death. The silence was occasioned by my 
having mentioned a dead person’s name, which is considered 
disrespectful to the deceased, and unlucky. I immediately left 
the neighbourhood, well knowing the danger that would result 
from my meeting with any of her relations. 

Upon trying to persuade another Indian to sit for his like- 
ness he asked me repeatedly if it would not endanger his life ; 
being very much in want of tobacco he at length appeared 
convinced by my assurances that it could do him no harm, but 
when the picture was finished he held up the tobacco and said 
it was a small piece to risk his life for. 1 asked another Indian 
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while he was sitting in his lodge surrounded by his eight wives, 
for the same favor, but the ladies all commenced violently jab- 
bering at me until I was glad to get off : he apparently was much 
gratified at the interest which his wives took in his welfare. I 
however met him aloné some short timeafterwards and got him 
to consent, with my usual bribe, a piece of tobacco. I could 
relate numerous instances of this superstitious dread of portrait 
painting, but the foregoing will sufficiently illustrate the general 
feeling on the subject. 

[ shall conclude this paper by relating a legend told me by 
an old Indian while paddling in a canoe past an isolated rock 
on the shore of the Pacific, as it will give an idea of the gene- 
ral character of the legends on the coast, which are however 
very few, and generally told in a very unconnected and con- 
fused manner. The rock with which the following Indian 
legend is associated, rises to a height of between six and seven 
feet above the water, and measures little more than four feet 
in circumference. I could not observe any very special pecu- 
liarity in the formation of this rock while paddling past it in 
a canoe; and, at least from the points of observation pre- 
sented to my eye, no resemblance to the human figure,— 
such as the conclusion of the legend might lead us to antici- 
pate,—appeared to be traceable. Standing, however, as this rock 
does, entirely isolated, and without any other being visible for 
miles around, it has naturally become an object of special note 
to the Indians, and is not uncalculated, from its solitary posi- 
tion to be made the scene of some of the fanciful creations of 
their superstitious credulity. ‘It is many moons since a Nas- 
quawley family lived near this spot. It consisted of a widow 
with four sons; one of them was by her first husband the other 
three by her second, the three younger sons treated their elder 
brother with great unkindness, refusing him any share of the 
produce of their hunting and fishing; he, on the contrary, 
wishing to conciliate them, always gave them a share of his 
spoils. He in fact was a great medicine man, although this 
was unknown to them, and being tired of their harsh treat- 
ment, which no kindness on his part seemed to soften, he at 
length resolved to retaliate. He accordingly one day entered 
the lodge where they were feasting and told them that there 
was a large seal a short distance off. They instantly seized 
their spears and started in the direction he pointed out, and 
coming up to the animal the eldest drove his spear into it. 
This*seal was ‘a great medicine,” a familiar of the elder 
brother who had himself created him for the occasion ; the 
foremost of them had no sooner driven in his spear than he 
found it impossible to disengage his hand from the handle or 
to draw it out ; the two others drove in their spears and with 
the like effect. The seal now took to the water, dragging them 
after it, and swam far out tosea; having travelled on for many 
miles they saw an island in the distance, towards which the 
seal made, on nearing the shore they found that they could, 
for the first time, remove their hands from their spears; they 
accordingly landed, and supposing themselves in some enemies 
country, they hid themselves in a clump of bushes from ob- 
servation; while lying concealed they saw a diminutive 
canoe coming round a point in the distance, paddled by a very 
little man, who, when he came opposite to where they were, 
anchored his boat with a stone attached to a long line, without 
perceiving them. He now sprang over the side, and diving 
down, remained a long time under water, at length he rose to 
the surface and brought with him a large fish, which he threw 
into the boat ; this he repeated several times, each time look- 
ing in to count the fish he had caught. The three brothers 
being very hungry, one of them offered to swim out while the 
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little man was under water and steal one of the fish ; this he 
safely accomplished before the return of the fisherman, but the 
little fellow no sooner returned with another fish than he dis- 
covered that one of those already caught was missing, and 
stretching out his hand he passed it slowly along the horizon, 
until it pointed directly to their place of concealment. He 
now drew up his anchor and paddled to the shore, and imme- 
diately discovered the three brothers ; and being as miraculously 
strong as he was diminutive, he tied their hands and feet 
together and throwing them into his canoe, jumped in and 
paddled back in the direction from whence he had come. 
Having rounded the distant point where they had first descried 
him, they came to a village inhabited by a race of people as small 
as their captor, their houses, boats and utensils being all in pro- 
portion to themselves. The three brothers were taken out and 
thrown bound as they were intoa lodge, while a council was con- 
vened to decide upon their fate. During the sitting of the council 
an immense flock of birds resembling geese, but much larger, 
pounced down upon the inhabitants and commenced a violent 
attack. These birds had the power of throwing their sharp 
quills like the porcupine, and though the little warriors fought 
with great valour they soon beeame covered with the piercing 
darts, and all sunk insensibleon the ground ; when all resistance 
had ceased the birds took to flight and disappeared. The three 
brothers had witnessed the conflict from their place of confine- 
ment, and with much labour had succeeded in releasing them- 
selves from their bonds, when they went to the battle ground 
and commenced pulling the quills from the apparently lifeless 
bodies, but no sooner had they done this than all instant] 
returned to consciousness. When all of them had become well 
again they wished to express their gratitude to their preservers and 
they offered to grant whatsoever they should desire ; the three 
brothers therefore requested to be sent back to their own coun- 
try. A council was accordingly called to decide on the easiest 
mode of doing so, and they eventually determined upon em- 
ploying a whale for the purpose. The three brothers were 
then seated on the back of the monster and proceeded in the 
direction of Nasquawley; however, when they had reached 
about half way the whale began to think what a fool he was 
for carrying them instead of turning them into porpoises and 
letting them swim home themselves. Now the whale is con- 
sidered asa “Soch-a-li” or Great Spirit,—although not the 
same as the “ Hias Ti-yah,” possessing greater powers than 
all other animals put together, and no sooner had he thought 
upon the matter than he carried it into effect. This accord- 
ingly is the way that the porpoises first came into existence, 
and accounts for their being constantly at war with the 
seals, one of which species was the cause of their first misfor- 
tunes. After the three brothers had so strangely disappeared 
their mother came down to the beach and remained there for 
days watching for their return and bewailing their absence with 
tears. Whilst thus engaged one day the whale happened to 
pass by, and taking pity on her distress he turned her into 
that stone.’ 





Food and its Adulterations.* 

The world at large has almost forgotten Accum’s celebrated 
work ‘ Death in the Pot ;’ a new generation has indeed sprung 
up since it was written, and fraudulent tradesmen and manu- 
facturers have gone on in silence, and, up to this time, in 
security, falsifying the food and picking the pockets of the 
people. Startling indeed as were the revelations in that 
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remarkable book, yet it had little effect in reforming the abuses 
it exposed. General denunciations of grocers did not touch 
individuals of the craft, and they were consequently not driven 
to improve the quality of their wares. The Lancet Com- 
mission went to work in a different manner. In Turkey, when 
of old they caught a baker giving false weight or adulterating 
the staff of life, they nailed his ear to the doorpost, ‘pour 
encourager les autres.’ Dr. Hassall, like a modern Al Rachid, 
perambulated the town himself, or sent his trustworthy agents 
to purchase articles, upon all of which the inexorable miscro- 
scope was set to work, and every fraudulent sample, after due 
notice given, subjected its vendor to be pinned for ever to the 
terrible pages of the Commissioners’ report. In this manner 
direct responsibility was obtained. If the falsification denounced 
was not the work of the retailer, he was glad enough to shift 
the blame upon the manufacturer, and thus the truth came out. 

A gun suddenly fired into a rookery could not cause a greater 
commotion than this publication of the names of dishonest 
tradesmen, nor does the daylight, when you lift a stone, startle 
ugly and loathsome things more quickly than the pencil of 
light, streaming through a quarter-inch lens, surprised in their 
naked ugliness the thousand and one illegal substances which 
enter more or less into every description of food that it will pay 
to adulterate. Nay, to such a pitch of refinement has the art 
of falsification of alimentary substances reached, that the very 
articles used to adulterate are adulterated; and while one 
tradesman is picking the pockets of his customers, a still more 
cunning rogue is, unknown to himself, deep in his own ! 

The manner in which food is adulterated is not only one of 
degree but of kind. The most simple of all sophistications, 
and that which is most harmless, is the mixture of inferior 
qualities of the same substance. Indeed, if the price charged 
were according to quality, it would be no fraud at all, but this 
adjustment rarely takes place. Secondly, the mixture of 
cheaper articles of another kind; Thirdly, the surreptitious 
introduction of materials which, taken in large quantities, are 
prejudicial to health ; and Fourthly, the admixture of the most 
deadly poisons in order to improve the appearance of the article 
‘ doctored.’ 

The microscope alone is capable of detecting at one operation 
the nature and extent of the more harmless but general of 
these frauds. When once the investigator, by aid of that 
instrument, has become familiar with the configurations of dif- 
ferent kinds of the same chemically composed substances, he is 
armed with far greater detective power than chemical agents 
could provide him with. It is beyond the limit of the test-tube 
to show the mind the various forms of animal and vegetable 
life which exist in impure water; delicate as are its powers it 
could not indicate the presence of the sugar insect, or distin- 
guish with unerring nicety an admixture of the common Cir- 
cuma arrowroot with the finer Maranta. Chemistry is quite 
capable of telling the component parts of any article : what are 
the definite forms and natures of the various ingredients which 
enter into a mixture it cannot so easily answer. This the 
microscope can at once effect, and in its present application 
consists Dr. Hassall’s advantage over all previous investigators 
in the same field. The precision with which he is enabled to 
state the result of his labors leaves no appeal; he shows his 
reader the intimate structures of a coffee-grain and of oak or 
mahogany sawdust ; and then a specimen of the two combined, 
sold under the title of genuine Mocha. Many manufacturers 
and retailers, who have been detected falsifying the food of the 
public, have threatened actions, but they all flinched from the 
test of the unerring instrument. 
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THE CRUET-STAND. 


The system of adulteration is so wide-spread and em- 
braces so many of the items of the daily meal, that we scarcely 
know where to begin—what corner of the veil first to lift. Let 
us hold up the cruet-frame, for example, and analyse its con- 
tents. There is mustard, pepper (black and cayenne), vinegar, 
anchovy and Harvey sauce—so thinks the unsuspecting reader 
—let us show him what else beside. To begin with mustard. 
‘Best Durham,’ or ‘ Superfine Durham,’ no doubt it was pur- 
chased for, but we will summarily dismiss this substance by 
stating that it is impossible to procure it pure at all; out of 
forty-two samples bought by Dr. Hassall at the best as well as 
inferior shops, all were more or less adulterated with wheaten 
flour for bulk, and with turmeric for colour. Vinegar also suf- 
fers a double adulteration; it is first watered, and then 
pungency is given to it by the addition of sulphuric acid. A 
small quantity of this acid is allowed by law; and this is’ fre- 
quently trebled by the victualers. The pepper-caster is another 
stronghold of fraud—fraud so long and openly practised, that 
we question if the great mass of the perpetrators even think 
they are doing wrong. Among the milder forms of sophistica- 
tion to which this article is subjected are to be found such 
ingredients as wheaten flour, ground rice, ground mustard- 
seeds, and linseed-meal. The grocer maintains a certain reserve 
as to the generality of the articles he employs in vitiating his 
wares, but pepper he seems to think is given up to him by the 
public to ‘cook’ in any manner he thinks fit. This he almost 
invariably does by the addition of what is known in the trade 
as P.D., or pepper-dust, alias the sweeping from the pepper- 
warehouse. But there is a lower depth still; P. D. is too 
genuine a commodity for some markets, and it is accordingly 
inixed with D. P. D., or dirt of pepper-dust. 

Out of twenty-eight samples of cayenne pepper submitted to 
examination, no less than twenty-four were adulterated with 
white mustard-seed, brickdust, salt, ground rice, and deal saw- 
dust, by way of giving bulk ; but asall of these tend to lighten 
the colour, it is necessary to heighten it to the required pitch. 
And what is employed to do this? Hear and tremble, old 
Indians, and lovers of high-seasoned food—with RED LEAD. 
Out of twenty-eight samples, red lead, and often in poisonous 
quantities, was present in thirteen! Who knows how many 
‘yellow admirals’ at Bath have fallen victims to their cayenne- 
eruets? Nor can it be said that the small quantity taken at a 
time could do no permanent mischief, for lead belongs to the 
class of poisons which are cumulative in their effects. 

He who loves cayenne, as a rule is fond of curry-powder, and 
here also the poisonous oxide is to be found in large quantities. 
Some years agoacertain amiable duke recommended the laboring 
population, during a season of famine, to take a pinch of this 
condiment every morning before going to work, as “ warm and 
comforting to the stomach.’ If they had followed his advice, 
thirteen out of every twenty-eight persons would have imbibed a 
slow poison. Those whoare in the habit of using curry, generally 
take it in considerable quantities, and thus the villanous falsi- 
fication plays a more deadly part than even in cayenne pepper. 
Imagine a man for years pertinaciously painting his stomach 
with red lead! We do not know whether medical statistics 
prove that paralysis prevails much among ‘ Nabobs,’ but of this 
we may be sure that there could be no more fruitful source of 
it than the two favorite stimulants we have named. 


MEAT AND BREAD. 


Some years ago ‘the Goldner canister business’ so excited 
the public against this invaluable method of storing perishing 
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articles of food, that a prejudice has existed against it ever 
since—and a more senseless prejudice could not be. Goldner’s 
Fen since adopted by Messrs. Cooper & Aves, is simple and 

eautiful. The provisions, being placed in tin canisters having 
their covers soldered down, are plunged up to their necks in a bath 
of chloride of calcium (a preparation which imbibes great 
heat without boiling), and their contents are speedily cooked ; 
at the same time, all the air in the meat, and some of the water, 
are expelled in the form of steam, which issues from a pin-hole 
in the lid. The instant the cook ascertains the process to be 
complete, he drops a plug of solder upon the whole, and the 
mass is thus hermetically sealed. Exclusion of air, and coagu- 
lation of the albumen, are the two conditions, which enable us 
to hand the most delicate flavoured meats down to remote 
generations,—for as long, in fact, as a stout painted tin canister 
can- maintain’ itself intact against the oxidating effect of the 
atmosphere. We have ourselves partaken lately of a duck 
that was winged, and of milk that came from the cow as long 
as eight years ago. Fruit which had been gathered whilst the 
free trade struggle was still going on, we found as delicate in 
flavour as though it had just been plucked from the branch. 
Out of the many cases of all kinds of provisions opened and 
examined by Dr. Hassall, scarcely any have been found to be 
bad. In the preserved meats, which are made up with potatoes 
and other vegetables, the needful potass exists, and such food 
may be forwarded to the Crimea as cheaply as the pernicious 
salt junk which is patronised by the Government. 

When we see a loaf marked under the market-price, we may 
rest assured that it is made from flour ground from inferior and 
damaged wheat. In order to bring this up to the required 
colour, and destroy the sour taste which often belongs to it, 
bakers are in the habit of introducing a mixture called in the 
trade ‘hards’ and ‘ stuff,’ which is nothing more than alum 
and salt kept prepared in large quantities by the druggists. 
The quantity of alum necessary to render bread white is cer- 
tainly not great—Mitchell found that it ranged from 116 grains 
to 34} grains in the four-pound loaf—but the great advantage 
the baker derives from it, in addition to improving the colour 
of his wares, is, that it absorbes a large quantity of water, which 
he sells at the present time at the rate of 2d. per pound. Out 
of twenty-eight loaves of bread bought in every quarter of the 
metropolis, Dr. Hassall did not find one free from the adultera- 
tion of alum, and in some of the samples he found considerable 
quantities. Asa general rule, the lower the neighbourhood, 
the cheaper the bread, and the greater the quantity of these 
‘hards’ or ‘stuff’ introduced. 


TEA AND COFFEE. 

Our succeeding remarks will fall, we fear, like a bomb upon 
many a tea-table, and stagger teetotalism in its stronghold. A 
drankard’s stomach is sometimes exhibited at total-abstinence 
lectures, in every stage of congestion and inflammation, painted 
up to match the fervid eloquence of the lecturer. If teais our 
only refuge from the frightful maladies entailed upon us by 
fermented liquors, we fear the British public is in a perplexing 
dilemma. Ladies, there is death in the teapot! Green-tea 
drinkers, beware! There has always been a vague idea afloat in 
the public mind about hot copper plates—a suspicion that gun- 
powder and hyson do not come by their colour honestly. The 
old Duchess of Marlborough used to boast that she came into 
the world before ‘nerves was in fashion.’ We feel half 
inclined to believe this joke had a great truth in it; for since 
the introduction of tea, nervous complaints of all kinds have 
greatly increased ; and we need not look far to find one at least 
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of the causes in the teapot. There is no such a thing as pure 
green tea to be met with in England. It is adulterated in 
China; and we have lately learnt to adulterate it at home 
almost as well as the cunning Asiatic. The pure green tea 
made from the most delicate green leaves gtowh upon manured 
soil, such as the Chinese use themselves, is, it is true, wholly 
untainted ; and we are informed that its beautiful bluish bloom 
like that upon a grape, is given by the third process of roasting 
which it undergoes. The enormous demand for a moderately- 
priced green tea which has arisen both in England and China 
since the opening of the trade, has led the Hong merchants to 
imitate this peculiar colour ; and this they do so successfully as 
to deceive the ordinary judges of the article. Black tea is 
openly coloured in the neighbourhood of Canton, in the most 
wholesale manner. 

Mr. Robert Fortune, in his very interesting work, ‘The 
Tea Districts of China and India,’ gives us a good deseription 
of the manner in which this colouring process is performed, as 
witnessed by himself. 

‘Having procured a portion of Prussian-blue, he threw it 
into a porcelain bowel, not unlike a chemist’s mortar, and 
crushed it into a very fine powder. At the same time a 
quantity of gypsum was produced and burned in the charcoal 
fires which were then roasting the teas. The object of this 
was to soften it, in order that it might be readily pounded into 
a very fine powder, in the same manner as the Prussian-blue 
had been. The gypsum, having been taken out of the fire after 
a certain time had elapsed, readily crumbled down, and was 
reduced to powder in the mortar. These two substances, hay- 
ing been thus prepared, were then mixed together in the 
proportion of four parts of gypsum to three parts of Prussian- 
blue, and formed a light blue powder, which was then ready 
for use. 

‘This colouring matter was applied to the teas during the 
process of roasting. About five minutes before the tea was 
removed from the pans—the time being regulated by the 
burning of a joss-stick—the superintendent took a small por- 
celain spoon, and with it he scattered a portion of the colorin 
matter over the leaves in each pan. The workmen then turn 
the leaves round rapidly with both hands, in order that the 
colour might be equally diffused. During this part of the 
operation the hands of the workmen were quite blue. I could 
not help thinking if any green-tea drinkers had been present 
during the operation their taste would have been corrected and 
I believe improved. ; 

‘One day an English gentleman in Shanghae, being in con- 
versation with some Chinese from the green-tea country, asked 
them what reason they had for dying the tea, and whether it 
would not be better without undergoing this process. They 
acknowledged that tea was much better when pre without 
having any such ingredients mixed with it, and that they never 
drank dyed teas themselves, but justly remarked, that, as 
foreigners seemed to prefer having a mixture of ian-blue 
and gypsum with their tea to make it look uniform and pretty, 
and as these ingredients were cheap enough, the Chinese had 
no objection to supply them, especially as such teas always 
fetched a higher price. 

‘I took some trouble to ascertain precisely the quantity of 
colouring matter used in the process of dyeing green teas, not 
certainly with the view of assisting others, either at home or 
abroad, in the art of colouring, but simply to show green-tea 
drinkers in England, and more pea y in the United States 
of America, what quantity of ian-blue and gypsum they 
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imbibe in the course of one year. To 143 lbs. were applied 8 
mace 24 caudereens- of colouring matter, or rather more than 
an ounce. To every hundred pounds of coloured green tea 
consumed in England or America, the consumer actually drinks 
more than half a pound of Prussian-blue and gypsum. And 
yet, tell the drinkers of this coloured tea that the Chinese eat 
eats and dogs, and they will hold up their hands in amazement 
and pity the poor Celestials.’ 

If <ue Chinese use it in these quantities to tinge the genuine 
leaf, how much more must the English employ in making up 
afresh exhausted leaves! That every spoonful of hyson or 
gunpowder contains a considerable quantity of this deleterious 
dye will be seen by any one who places a pinch upon a fine 
sieve, and pours upon it a gentle stream of water, when the 
tinging of the liquid will show at once the extent of the adul- 
teration, and the folly of drinking painted tea. Assam tea, 
though not so inviting in colour, is free from adulteration. A 
word to the wise is enough. 

Of fifty samples of green tea analysed by Dr. Hassall, all 
were adulterated. There is one particular kind which is almost 
entirely a manufactured article—gunpowder, both black and 
green—the former being called scented caper. Both have a 
large admixture of what is termed ‘lye tea,’ or a compound of 
sand, dirt, tea-dust, and broken-down portions of other leaves 
worked together with gum intosmall nodules. This detestable 
compound, which, according to Mr. Warrington,* who has 
analysed it, contains forty-five per cent. of earthly matter, is 
manufactured both in China and in England, for the express 
purpose of adulterating tea. When mixed with ‘scented caper’ 
it is ‘faced’ with black lead; when with gunpowder, Prus- 
sian-blue ; turmeric and French chalk give it the required 
bloom. Mr. Warrington states that about 750,000 lbs. of this 
spurious tea have been imported into Great Britain within 
eighteen months! Singularly enough the low-priced teas are 
the only genuine ones. Every sample of this class which was 
analysed by Dr. Hassall proved to be perfectly pure. Here at 
least the poor have the advantage of the better classes, who pay 
a higher price to be injured in their health by a painted 
beverage. 

The practice of redrying used-up leaves is also carried on to 
some extend in England. Mr. George Philips of the Inland 
Revenue Office, states that in 1843 there were no less than 
eight manufactories for the purpose of redrying tea-leaves in 
London alone, whilst there were many others in different parts 
of the country. These manufacturers had agents who bought 
up the used Itaves from hotels, clubs, coffeehouses, &c., for 
twopence-half-penny and threepence per Ib. With these leaves, 
others of various ttees were used, and very fine pekoe still 
flourishes upon the hawthorn-bushes, sloe-trees, &c., around 
the metropolis. As late as the year 1851 the following account 
of the proceedings of one of these nefarious manufacturers 
pooh in The Times :— 

If the better class of black and green teas} are thus vilely 
adulterated, the reader may fancy that he can at least take 
refuge in coffee—alas! in too many cases he will only avoid 
Scylla to fall into Charybdis. Coffee, as generally sold in the 
metropolis and in all large towns, is adulterated more than tea. 
The Treasury Minute, which allowed it to be mixed with 
chicory, is at the head and front of the offending. In the year 





* In an article upon the teas of commerce, which appeared in the 
* Quarterly Journal of the Chemical Society’ for July, 1851. 


+ Assam tea is the only exception to this rule. 
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1840 this celebrafed Minute was issued by the sanctiou of the 
then Chancellor of Exchequer, Sir C. Wood, the immediate 
consequence of which was that grocers began to mix it with 
pure coffee in very large quantities, quite forgetting to inform the 
public of the nature of the mixture, and neglecting at the same 
time to lower the price. The evil became so flagrant that upon 
the installation of the Derby administration, Mr. Disraeli 
promised to rescind this license to adulterate ; but before the 
promise was redeemed, the administration was rescinded itself. 
Mr. Gladstone, upon his acceptance of office, loath, it appears, 
to injure the chicory interest, modified the original Minute, 
but allowed the amalgamation to continue, provided the package 
was labelled ‘ Mixture of Chicory and Coffee.’ It was speedily 
found, however, that this announcement became so. confounded 
with other printing on the label that it was not easily distin- 
guishable, and in consequence it was provided that the words, 
‘This is sold as a mixture of Chicory and Coffee,’ should be 
printed by themselves on one side of the canister. It may be 
asked what is the nature of this ingredient, that the right to 
mix it with coffee should be maintained by two Chancellors. of 
the Exchequer during a period of fifteen years as jealously as 
though it were some important principle of our constitution ? 
Chicory, to say the best of it, is an insipid root, totally desti- 
tute of any nourishing or refreshing quality, being utterly 
deficient in any nitrogenized principle, whilst there are strong 
doubts whether it is not absolutely-hurtful to the nervous 
system. Professor Beer, the celebrated oculist of Vienna, 
forbids the use of it to his patients, considering it to be the 
cause of amaurotic blindness. Even supposing it to be per- 
fectly harmless, we have a material of the value of 8d. a pound, 
which the grocer is allowed to mix ad libitum with one worth 
ls. 4d. Ifthe poor got the benefit of the adulteration, there 
might be some excuse for permitting the admixture of chicory, 
but it is proved the combination is sold in many shops at the 
same price as pure coffee. Analyses made by Dr. Hassall of 
upwards of a hundred different samples of coffee, purchased in 
all parts of the metropolis before the issuing of the order for 
the labelling of the packages ‘chicory and coffee,’ proved 
that, in a greatnumber of cases, articles sold as ‘finest Mocha,’ 
‘choice Jamaica coffee,’ ‘superb coffee,’ &c., contained, in 
some cases, very little coffee at all; in others ‘ only a fifth, a 
third, half,’ &c., the rest being made up mainly of chicory. 


THE SUGAR-BASIN. 


We are afraid, if we look into the sugar-basin, we shall not 
find much more comfort than in the milk-jug.. We refer here 
to the ordinary brown sugars, such as are generally used at the 
breakfast-table for coffee. It ‘3 scarcely possible to procure 
moist sugar which is not infested with animalcula of the acari 
genus, a most disgusting class of creatures. In many samples 
of sugars they swarm to that extent that the mass moves with 
them ; and in almost every case, by dissolving a spoonful in a 
wine-glass of water, dozens of them can be detected by the 
naked eye, either floating upon the liquid or adhering to the 
edge of the glass. Those who are in the habit of ‘handling’ 
sugars, as it is termed, are liable to a skin affection called the 
grocer’s itch, which is believed to be occasioned by these living 
inhabitants of our sugar-basins. Horrible as it is to think that 
such creatures are an article in daily use, we cannot charge 
the grocer directly with their introduction ; the evil is, how- 
ever, increased by the manner in which he mixes, or ‘ handles,’ 
as it is termed in the trade, higher-priced sugars with musco- 
vados, bastards, and other inferior kinds, in which the animal- 
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eula abound. In addition to this foreign+animal element, 
grocers sometimes mix flour with their sugar, and, if we are to 
put any credit in popular belief, sand; but of the presence of 
this gritty ingredient we have never seen any trustworthy evi- 
dence. Nevertheless we have said enough to show that the 
tea-dealer and grocer do their best to supply the proverbial 
‘peck of dirt’ which all of us must eat before we die.. Wou'd 
that we were fed with nothing more deleterious or repulsive ! 
Let us see, however, the base admixtures one is liable to 
swallow in taking— 


A Cup or Tea or a Cup or Corres. 
In the Tea. In the Coffee. 
If Green. Chicory. 
Prussian-blue. 4 
Parinarie: In the Chicory. 


China clay or French chalk. Roast wheat. 


Used tea-leaves. acorn. 

Copperas. ” mangold-wurzel. 
If Black. ” beans. 

Gum. ” carrots. 

Black lead. = parsnips. 

Dutch pink. - lupin-seeds, 


dog-biscuit. 
horse-chesnuts. 
Oxide of iron. 
Mahogany sawdust. 
; Baked horse’s liver. 
In the Milk, *  Dbullock’s liver. 


Used tea-leaves. 
Leavesof the ash, sloe hawthorn, 
and of many other kinds. 





On an average 25 per cent. of In the Milk, 
water. Water 25 per cent. 

Annatto. Annatto. 

Treacle. Flour. 

Flour. Treacle. 


Oxide of iron. 
And other unknown ingredients, 


In the Sugar. 


Oxide of iron. 


And other unknown ingredients, 


In the Sugar. 





If Brown— 
Wheat flour. 
Hundreds of the sugar insect. 


If brown— 

Wheat flour, 

Hundreds of the sugar insects. 
If White— If White— 

Albumen of bullock’s blood. Albumen of bullock’s blood. 


We shall not dwell upon cocoa further than to state that it 
is a still rarer thing to obtain it pure, than either tea or coffee. 
The almost universal adulterations are sugar, starch, and flour, 
together with red colouring matter, generally some ferruginous 
earth; whilst, as far as we can see, what is termed homeopa- 
thie cocoa is only distinguished from other kinds by the small 
quantity of that substance contained in it. 

s PICKLES. 

Accum, in his ‘ Death in the Pot,’ quotes, from cookery- 
books of reputation in his day, recipes which make uninitiated 
persons stare. For instance, ‘ Modern Cookery, or the English 
Housewife,’ gives the following serious directions ‘ to make 
Greening :'-—‘ Take a bit of verdigris the bigness of a hazel-nut, 
finely powdered, half a pint of distilled vinegar, and a bit of 
alum-powder, with a little baysalt; put all in a bottle and 
shake it, and let it stand till clear. Put a small teaspoonful 
into codlings, or whatever you wish to green. 

Again, the ‘English Housekeeper,’ a book which ran 
through 18 editions, directs—‘to make pickles green boil them 
with half-pence, or allow them to stand for twenty-four hours 
in copper or brass pans!’ Has the notable housewife ever 


wondered to herself, how it is that all the pickles of the shops 
are of so much more inviting colour than her own ?—we will 
satisfy her curiosity at a word—she has forgotten the ‘ bit of 
verdigris the bigness of a hazel-nut,’ for it is now proved 
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beyond doubt, that to this complexion do they come by the use 
of copper, introduced for the sole purpose of making them of a 
lively green. The analyses of twenty samples of pickles 
bought of the most respectable tradesmen proved, firstly, that 
the vinegar in the bottles owed most of its strength to the 
introduction of sulphurie acid; secondly, that out of sixteen 
different pickles analysed for the purpose, copper was detected 
in various amounts. Thus ‘two of the samples contained a 
small quantity; eight rather much, one aconsiderable quantity, 
three a very considerable quantity; in one copper was present in 
ahighly deleterious amount, and in two in poisonous amounts. 
The largest quantity of this metal was found in the bottles 
consisting entirely of green vegetables, such as gherkins and 
beans.’ 

We trust after this the good housewife will feel jealous no 
longer, but rest satisfied that the home-made article, if less 
inviting and vivid in colour, is at least more wholesome. A 
simple test to discover the presence of copper in such articles 
is to place a bright knitting-needle in the vinegar, and let it 
remain there for a few hours, when the deleterious metal will 
speedily form a coating over it, dense or thin, according to the 
amount which exists. Wherever large quantities are found, it 
is wilfully inserted for the purpose of producing the bright 
green colour, but a small quantity may find its way into the 
pickles in the process of boiling in the copper pans. Messrs. 
Crosse and Blackwell, the great pickle and preserve manufac- 
turers in Soho, immediateiy they became aware, from the 
analyses of the Lancet, that such was the case, in a very 
praiseworthy manner substituted silver and glass at a great 
expense, for all their former vessels. The danger arising from 
the introduction of this virulent poison into our food would not 
be so great if it were confined to pickles, of which the quantity 
taken is small at each meal, but it is used to paint all kinds of 
preserves, and fruits for winter pies‘and tarts are bloomed with 
death. The papa who presents his children with the box of 
sweetmeats bedded in coloured paper, and enclosed in an 
elegant casket, may be corroding unawares the very springs of 
their existence. As a general rule it is found that the red 
fruits, such as currents, raspberries, and cherries, are uncon- 
taminated with this deleterious metal, but owe their deep hue 
to some red colouring matter, such as a decoction of logwood, 
or infusion of beetroot, in the same way that common white 
cabbage is converted into red, by the nefarious pickle-merchant. 
The green fruits are not all deleterious in the same degree; 
there seems to be an ascending scale of virulence, much after 
the following manner ;—Limes, gooseberries, rhubarb, green- 
gages, olives—the last-mentioned fruit, especially those of 
French preparation, generally containing verdigris, or the 
acetate of copper, in highly dangerous quantities. The Lancet 
publishes a letter from Mr. Bernays, F.C.S., dated from the 
Chemical Library, Derby, in which he shows the necessity of 
watchfulness in the purchase of these articles of food :— 

‘Of this,’ he says, ‘I will give you a late instance. I had 
bought a bottle of preserved gooseberries from one of the most 
respectable grocers in the town, and had its contents transferred 
toa pie. It struck me that the gooseberries looked fearfully 
green when cooked; and in eating one with a steel fork, its 
intense bitterness sent me in search for the sugar. After havin 
sweetened and smashed the gooseberries, with the’same ps 
fork, I was about to convey some to my mouth, when I observed 
the prong to be completely coated with a thin film of bright 
metallic copper. My testimony can be borne out by the evidence 
of others, two,of whom dined at my table.’ 
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It was fortunate that these three gentlemen used steel forks, 
which instantly disclosed the mischief: if they had chanced to 
use silver, all three might have fallen victims to these poison- 
ous conserves. 


But we are not yet at the worst. When Catherine de 


Medicis wished to get rid of obnoxious persons in an ‘artistic’ - 


manner, she was in the habit, of presenting them with deli- 
cately made sweetmeats, or trinkets, in which death lurked in 
the most engaging manner ; she carried 

‘ Pure death in an earring, a casket, 

A signet, a fan-mount, a filigree basket.’ 

Her poisoned feasts are matters of history, at which people 
shudder as they read; but we question if the diaboiical 
revenge and cold-blooded wickedness of an Italian woman ever 
invented much more deadly trifles than our low, cheap confec- 
tioners do on the largest scale. 

‘OF SUGAR ORNAMENT. 

The painted feast contains, among its highly injurious ingre, 
dients, ferrocyanide of iron or Prussian-blue, Antwerp-blue- 
gamboge, and ultramarine, and among its deadly poisons the 
three chrome yellows, red lead, white lead, vermilion, the 
three Brunswick greens, and Scheele’s green or arsenite of 
copper. The wonder is that, considering we set such poison- 
traps for children, ten times more enticing and quite as deadly 
as those used to bane rats, that the greater number of 
youngsters who partake of them are not at once despatched, 
and so undoubtedly they would be if nurses were not cautious 
about thes¢ coloured parts, which have always enjoyed a bad 
name under the general denomination of ‘trash and 
messes.’ As it is, we are informed by Dr. Letheby that ‘ no 
less than spventy cases of poisoning have been traced to this 
source’ within three years ! 

In Franye, Belgium, and Switzerland the colouring of con- 
fectionery“with poisonous pigments is prohibited, and the 
vendors aye held responsible for all accidents which may occur 
to persons from eating their sugar confectionery. 

All kinds of sugar-plums, comfits, and ‘kisses,’ in addition 
to being often adulterated with large quantities of plaster of 
Paris, are always open to the suspicion of being poisoned. 
Necessity cannot be urged for the continuance of this wicked 
practice, as there are plenty of vegetable pigments which, if 
not quite so vivid as the acrid mineral ones, are sufficiently so 
to please the eye. Of late years a peculiar lozenge has been 
introduced, in which the flavour of certain fruits is singularly 
imitated. Thus we have essence of jargonel drops, essence of 
pine-apple drops, and many others of a most delicate taste. 
They really are so delicious that we scarcely like to create a 
prejudice against them; but the truth is great and must pre- 
vail: all these delicate essences are made from a preparation 
of sther and rancid cheese and butter. 

If we could possibly eliminate, from the mass of human dis- 
ease, that occasioned by the constant use of deleterious food, 
we should find that it amounted to a very considerable percen- 
tage on the whole, and that one of the best friends of the 
doctor would prove to be the adulterator. But even our re- 
fuge fails us in our hour of need ; the tools of the medical 
man, like those of the sappers and miners before Sebastopol, 
often turn gut to be worthless. Drugs and medical comforts 
are perhaps adulterated as extensively as any other article. To 
mention only a few familiar and household medicines for in- 
stance :—Epsom salts are adulterated with sulphate of soda ; 
carbonate of soda with sulphate of soda—a very injurious 
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substitute. Mercury is sometimes falsified with lead, tin, and 
bismuth ; gentian with the poisonous drugs aconite and bella- 
donna; rhubarb with turmeric and gamboge; cantharides 
with black pepper ; and cod-liver and castor oils with common 
and inferior oils ; whilst opium, one of the sheet-anchors of 
the physician, is adulterated to the greatest extent in a dozen 
different ways. Medical comforts are equally uncertain. Thus 
potato-flour forms full half of the so-called arrow-roots of com- 
merce ; sago-meal is another very common ingredient in this 
nourishing substance. Out of fifty samples of so styled arrow- 


* root, Dr. Hassall found twenty-two adulterated, many of them 


consisting entirely of potato-flour and sago-meal. One-half of 
the common oatmeals to be met with are adulterated with, bar- 
ley meal, a much less nutritious substance—an important fact, 
which boards of guardians should be acquainted with. Honey 
is sophisticated with flour-starch and sugar-starch. And lastly, 
we wish to say something important to mothers. Put no faith 
in the hundred and one preparations of farinaceous food for in- 
fants which are paraded under so many attractive titles. They 
are all composed of wheat-flour, potato-flour, sago, &c.,—very 
familiar ingredients, which would not take with anxious parents 
unless christened with extraordinary names, for which their 
compounders demand an extraordinary charge. To invalids 
we would also say, place no reliance on the Revalentas and Er- 
valentas advertised through the country as cures for all ima- 
ginary diseases. They consist almost entirely of lentil-powder, 
barley-flour, &c., which are charged cent~per cent. above their 
real value. 

Of all the articles we have touched upon, not one is so impor- 
tant as water. It mixes more or less with all our solid food, 
and forms nine-tenths of all our drinks. Man himself, asa 
sanitary writer has observed, is in great part made up of this 
element, and if you were to put him under a press you would 
squeeze out of him 84 pailfuls. That it should be furnished 
pure to the consumer is of the first importance in a sanitary 
and economic point of view. 


The Unity of the Human Race,* 





Experience has taught us not too hastily to charge any 
scientific theory with being contradictory to Scripture. Free- 
dom of speculation is rightly privileged. Revealed truth is 
not endangered by discussion and investigation. 

Hence, when a theory is proposed to us like that of the spe- 
cific difference between the several races of mankind, we shall 
do well to receive it without anger or contempt, and to enquire 
whether it may not be possibly consistent with Theological and 
physiological science. 

That the whole human race has sprung from one male and 
one female at the first, seems, however, to be distinctly taught 
in Holy Scripture, and tobe a matter of the highest antecedent 
probability from physical considerations. 

The doctrine of our oneness of origin, let it be noted, does 
not depend upon a single text, such as that which affirms that 
‘God hath made of one blood all the nations of men.” Though 
this passage, and others like it, should be explained away, that 
doctrine could not perish with them. For all Scripture either 
asserts or else assumes the unity of the human family. Adam 
by transgression fell; mankind in general were involved in the 
fall. They have an hereditary taint; their nature is corrupted, 
because they are his offspring. And their redemption comes 
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by means analagous to that which brought their ruin on them. 
The Redeemer takes their nature, and makes them partakers 
of his own divine nature. ‘As in Adam all die, even so in 
Christ shall all be made alive.” Hence, this strange assertion 
of a plurality of species among mankind seems altogether incon- 
sistent with the revealed word. ‘To accept it is, in all appear- 
ance at least, to lose our faith in the intelligibility, the practical 
utility of Seripture. The language of inspiration is surely 
wanting in any definite significance at all, if it can by any means 


be made susceptible of an interpretation in favor of the view in , 


question. We know, indeed, the arguments which are adduced 
from Astronomy and from Geology, in their relation to the 
language of the Bible, as being applicable likewise to the matter 
now under consideration. But is there really any parallelism 
in the case? The motion of the sun is spoken of in the Old 
Testament,—a fact once urged against the truth of the Coper- 
nican system. Yet the inspired writers, when they used such 
language, were not teaching us astronomy ; and, for the pur- 
pose merely of describing things as they appear, the expression 
is so natural, that knowing as we do the actual fact, we still are 
wont to say that the sun has risen—has travelled upwards to 
the meridian—is going down towards the west. 

So, too, with respect to the theories of the Geologist. His 
science, also, has been thought incompatible with the Mosaic 
history of the creation of our world. For Scripture saith, “ In 
six days the Lord made heaven and earth.” Modern Geology 
declares that a creative work has been proceeding on the earth, 
throughout myriads, nay hundreds of thousands of years ! 

But then we learn to think the less of this apparent difficulty, 
on discovering that the word day has no uniform nor fixed 
signification in the Holy Scriptures. We are therein told, for 
instance, that ‘one day is with the Lord as a thousand years, 
and a thousand years as one day.” Again, it is admitted, with 
the common consent of the interpreters of Scriptural predictions, 
that in the prophetical vocabulary day stands for year. 

There is, therefore, as we may say, nothing in the above ex- 
amples from Astronomy and Geology amounting to a contra- 
diction of the words of Scripture, when they are fairly construed 
and explained. And there is, at the same time, an immense 
amount of evidence in their favor, as scientific truths. 

That the sun is, so far at least as this earth is concerned, 
the fixed centre around which we circulate, has been conclu- 
sively demonstrated ; so that we must interpret Scripture lan- 
guage consistently with this established fact. The results of 
geological research are not yet, indeed, so familiar to the un- 
learned many, neither are the principles of geology as yet so 
capable of demonstration as are the principles of Astronomy. 
Still, the Geologist finds certain fundamental principles in his 
favorite science, of the necessary truth of which he is assured 
upon the evidence of his own reason, and of his physical senses, 
and of arithmetical computation. And of such sort is his pro- 
position concerning the vast antiquity of those organic and 
animal remains which he discovers in the earlier strata of the 
crust of the earth; insomuch that whoever takes the trouble 
to investigate the subject, is, in a manner, driven to adopt his 
conclusion. 

But how stands the case, with respect to the question of one 
or many species in the genus Bimana? 

There is no true connection, as we have seen, between these 
several theories in the matter of their respective harmony or 
variance with Holy Scripture. Let it, now, be further affirmed, 
that neither is there any closer resemblance between them, 
when their scientific merits are compared. Zoology is certainly 
unfavorable, upon the whole, to this theory of a specific differ- 
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ence of race among mankind. Such arguments as we can 
derive from analogy tell strongly against it. 

It is an established general fact, that the offspring of a male 
and female of diverse kind is barren. Particular exceptions to 
this rule may be on record, but the rule itself stands good. 
The mule we get by pairing the horse with the ass, cannot pro- 
pagate its kind; neither are those hybrids of the Fringilla 
genus, which bird-fanciers delight in breeding, found to be pro- 
lific. But it is otherwise with human beings. The union of 
their various races has always been productive of a progeny 
perfect in every physical function, fully capable of continuing 
the race. Experience teaches us, in fact, that we have to fear, 
not the mixture of any foreign stock, but rather the continuance 
of intermarriages among tribes too nearly connected —the 
breeding in and in. 

The strongest argument, however, of the advocates for a 
specific difference among men, may be, perhaps, that which 
they find in the great bodily variations which evidently exist. 
There are races of men, they argue, so opposite, not alone in 
color or in stature, but in more fixed and fundamental charae- 
teristics, as in the configuration of the skull, that they must 
necessarily be of different origin. Ncw this diversity is cer- 
tainly strange and mysterious ; and yet we see variety as marked 
among domestic animals, whose identity of species is unques- 
tioned by Zoologists. In that one species of the equine genus 
which we call, par excellence, the horse, the differences of size 
and shape are very great. Our more familiar friend, the dog, 
furnishes us with examples even more remarkable of deviations 
from his own common type. 

Among direct arguments in favor of the common origin of 
all men, the philologist produces one, drawn from his percep- 
tion of a single source and root of all existing languages. And 
his reasoning seems weighty ; but it must be sufficient here to 
make this passing allusion to the aid he has to offer us. 

And, to make an end of words already too much multiplied, 
strange is it to. find some men so restless, so dissatisfied with 
the natural status of their race. Melancholy, yet ludicrous, the 
contemplation of the opposite attempts which we have seen ° 
made to deprive that “ fairest of her daughters, Eve,”’ of her 
long-worn honors as “ the mother of all living.” Thus, there 
is a theory, we know, which directs us backwards to the fich, 
and one step lower, to find the embryo of human kind :—tur- 
piter atrum, desinit in piscem, mulier formosa. 

The speculation we have becn considering, on the other 
hand, is one which so exaggerates the value of varieties of form 
and color, as to require distinct original progenitors for white 
men, for the red, and for the black. 

Between such conflicting views we rather choose to hold fast 
by the literal meaning of the Bible, deeming ourselves and all 
our fellow-creatures the offspring of God—a little lower than 
the angels—children of one father—every one members one of 


another. T. H. M. B. 





Elementary Geology.* 


The progress of a national scientific investigation, zealously and 
faithfully conducted, such as the Geological Survey of Canada, 
commands a respectful attention from the public, and eneoura 
a spirit of active enquiry and enthusiasm among the youth of 





* A Manual of Elementary Geology : or the Ancient Changes of the 
Earth and its Inhabitants, as illustrated by Geological Monuments, 
By Sir Charles Lyell, M.A., F.R.8., Fifth Edition, greatly enlarged 
and illustrated with 750 wood cuts. Boston: Little, Brown & Com- 
pany, 1855. 
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the country. “Nothing is plainer to me, from my own expe- 
rience,” says the Rev. Andrew Bell of L’Orignal, “than the 
fact that there is a gradual breaking down of the prejudices 
which have been entertained in regard to Geology ; aad amongst 
the whole circle of my friends and acquaintances throughout 
the Province, I have marked a growing desire for information 
in regard to it.”* It frequeritly happens that accidental cir- 
cumstances favour in a remarkable manner the prosecution of 
of this branch of Natural Science, and the excellent vein of 
knowledge which Mr. Logan says seems to run up the Ottawa, 
may have its origin in those rich and varied fossiliferous and 
metamorphic rocks which compose for long distances the oppo- 
site banks of that majestic river. 

The members of the ‘Silurian Society’ hold their meetings 
in the City of Ottawa, almost on the shores of a Lower Silurian 
Sea; in which the remains of animal and vegetable life are 
found to lie in inexhaustible abundance and in an exquisite 
state of preservation. The name of the Society is significant, 
and when correctly interpreted neither assuming nor pedantic. 
Out of twelve groups of rock recognized by Geologists, the 
Silurian group is the oldest but one. It underlies the City of 
Ottawa, and there exhibits itself in grand precipices and cliffs 
on the romantic banks of the river. No other fossiliferous 
rocks buat those which belong to the Lower Silurian group, 
with the exception of the Post-Tertiary have been found near 
the city, or indeed we believe, between the Ottawa and the St. 
Lawrence. The object of the Silurian Society then, if we are 
not misled by its name, is to encourage the study of the Silu- 
rian rocks upon which the City of Ottawa is founded ; of which 
its houses, churches, bridges and magnificent locks are built, 
its public edifices constructed, and its streets paved. In some 
parts of the huge piles of rock which rise layer upon layer to 
the height of nearly 200 feet, it is scarcely possible to detach 
a slab from its bed without revealing the beautiful and delicate 
forms of Crinoids, Cystydeans, Trilobites, Graptolites and 
Corals. Many of the fragile Stone-lilies preserve their original 
form and position witlt such minuteness, and occur in such 
countless numbers, as to convey the idea that one is wandering 
over the bottom of a secluded and tranquil bay in a remote 
corner of a Silurian Sea, where, undisturbed by winds or waves, 
the living tenants of the deep suddenly died and turned to stone. 

That the ‘Silurian Society’ may grow in strength and wisdom, 
is a wish to which all may cordially respond, as well as to the 
conviction, that with disinterested zeal and diligence it will 
become the inspiring centre of useful geological investigation 
in that rich and almost unexplored region which occupies the 
banks of the Ottawa. 

Second, perhaps, in the power of awakening a taste for the 
pursuit of Natural Science, stand those illustrious individuals 
who, in addition to profound acquirements, are fortunate enough 
to possess social and moral excellencies which win the sympa- 
thies and affections of their disciples. To what department of 
Natural Science can we turn and not find the name of the late 
Professor Edward Forbes associated with its improvement and 
progress. ‘ Never perhaps,” says Sir Charles Lyell in the 
preface to the fifth edition of his Elementary Geology, just 
published, “has it been the lot of any Englishman who had 
not attained to politieal or literary eminence, more especially 
one who had not reached his fortieth year, to engage the sym- 
pathies of so wide a circle of admivers, and to be so generally 








* See the Evidence of Mr. Bell before the Select Committee on the 
Geological Survey of Canada. 
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mourned. The untimely death of such a teacher was justly 
felt to be a national loss ; for there was a deep conviction in 
the minds of all who knew him, that geniys of so high order, 
combined with vast acquirements, true independence of cha- 
racter, and so many social and moral excellencies, would have 
inspired a large portion of the rising generation with kindred 
enthusiasm for branches of knowledge hitherto neglected in 
the education of British youth.” 

Not less influential, though in a narrower sphere than the 
distinguished professional teacher, with the civilized world as 
his auditors or readers, stands the enthusiastic amateur student 
of nature, who pursues with retired and unassuming zeal the 
investigations which belong to his favourite science. Ever 
country in one form or another has its own Hugh Miller. The 
force of genius joined with true excellence of character occa- 
sionally succeed in elevating everywhere some one to an 
exalted position in the social scale. ‘Mr. Telford, like Mr, 
Miller, followed the profession of a stone-mason before his 
industry and self-tuition qualified him for the higher functions 
of an architect and civil engineer; and Mr. Watt and Mr. 
Rennie rose to wealth and fame without the aid of a university 
education. But distinguished as these individuals were, none 
of them possessed those qualities of mind which Mr. Miller has 
exhibited in his writings ; and, with the exception of Burns, 
the uneducated genius which has done honour to Scotland 
during the last century has never displayed that mental refine- ~ 
ment, and classical taste, and intellectual energy, which mark 
all the writings of Hugh Miller.”’* 

We do not require to search long or wide for a Canadian 
Hugh Miller ; one not known to the public by his writings or 
published discoveries, but rather by a most honourable mention 
in the report of the Director of the Canadian Geological Sur- 
vey; by a unique collection of paleontological monuments of 
Silurian age ; by unsurpassed mineralogical proofs of the 
hidden wealth of the Ottawa valley; by a patient and laborious 
study of Canadian rocks when a Geological Survey of the 
country was hardly thought of, and by the fact that many of 
these investigations were carried on, and fossil and mineral 
treasures discovered and hoarded up, during years of wild and 
romantic life in the uninhabited parts of Canada and the 
trackless regions of the Hudson’s Bay Company’s Territory ; 
trusting to his rod and his gun for the support of life, and, 
like Hugh Miller, exchanging all day-dreams and amusements 
for the kind of life in which men “toil every day that they 
may be enabled to eat, and eat every day that they may be 
enabled to toil.” With the early progress and development of 
the Geology of Canada, the name of Andrew Dickson will 
always be honorably associated. 

At the present time publjc attention abroad is especially 
directed to this country through the remarkable display at the 
Paris Exhibition of our mineral wealth. The future of Ca- 
nada is likely to be influenced in a great degree by the en- 
couragement which is given to mining industry, and the care 
and economy with which ali such enterprise is conducted. Per- 
haps there is no science which can engage the attention of the 
youth of Canada, with such excellent prospects of utilitarian 
advantage, as that of Geology. ‘It is a philosophy which 
never rests—its law is progress : a point which yesterday was 
invisible, is its goal to-day, and will be its starting post to- 
morrow.” ‘These considerations induce us to recommend to 





* See a sketch of the Life and Writings of Hugh Miller, by Sir 
David Brewster, in ‘‘ The Footprints of the Creator.” 
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the careful attention of those who are desirous of making this 
branch of science a recreative study, the last edition (5th) of 
Sir Charles Lyell’s Elementary Geology, a work which is, un- 
questionably, the miost faithful exposition of the present condi- 
tion of Geological Science now in print. 





Coccothraustes Vespertina.—Evening Grosbeak. 


BY THOMAS COTTLE, ESQ. 


A notice of the appearance of the Coccothraustes Vespertina 
within the peninsular of Western Canada,—of which Bonaparte 
says, “‘few birds could form a more interesting acquisition to 
the Fauna of any country than this really fine Grosbeak,’’—is, 
I think, of sufficient interest to the Ornithologist to merit a 
place in the Canadian Journal: and would the various 
observers of nature in different parts of this Province note in 
the same paper any varieties they may discover, either in the 
animal or vegetable kingdoms, it would greatly aid the enquiries 
into its Fauna and Flora. 

This bird was little known when the Prince of Musignano 
wrote his supplement to Wilson’s American Ornithology. He 
says, “The specimen of the Evening Grosbeak presented to 
the Lyceum of New York by Mr. Schoolcraft, (1823), from 
which Mr. Cooper established the species, was thought, until 
lately, to be the only one in the possession of civilized man ; 
but we have since examined two shot early in the spring on 
the Athabasca Lake, near the Rocky Mountains, and preserved 
among the endless treasures of Mr. Leadbeater of London.” 
His description of the male is very correct, except that in the 
four specimens I have examined, there was no white at all on 
any of the tail feathers or on the quills, the three outer of 
which he describes as being “ inconspicuously tipped with 
whitish.” This might be the difference of age or the incom- 
plete change from winter to summer plumage. The bill he 
also describes as greenish yellow brighter on the margins, this 
is the appearance in the dry state and detracts somewhat from 
the beauty of the head, for when alive it is wholly of an apple 
green. He also makes a great error in stating :—“ No differ- 
ence of any consequence is observable between the sexes, 
though it might be said the female is a little less in size and 
duller in plumage.”’ He evidently had not seen a female, and 
probably one of Leadheater’s birds, from which he says he took 
his description, may have been a young male. The sexes dif- 
fer as much as would naturally be expected in a bird of such 
bright colours, as will be evident by a glance at the two speci- 
mens accompanying this paper. I dissected four birds in the 
yellow plumage and found them all males, and three in the 
ash-coloured and found them all females, so there can be no 
doubt of the plumage of the sexes. Dr. Richardson gives a 
plate of this bird in his Northern Zoology, which iis rather 
over-coloured. 

I first discovered the Evening Grosbeak in a maple wood on 
the 7th of May, they were very numerous, the flock amounting 
to at least fifty. The day was very cold for the time of year, 
and in the evening it began to snow, which lay on the ground 
during the night; this day and the following they frequented 
the same wood, since which I have not seen them. They were 
by no means shy, but on being fired at would fly a short dis- 
tance and alight again, continually uttering a short monotonous 
note. Those I killed were excessively fat, their craws and 
stomachs were distended with the seeds of the maple denuded 
of the husk. 

Description of the Fémale.—Bill as in the male; irides black ; 
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head ash-colour, an indistinct yellowish band from the 
shoulders round the hind part of the head; back, ash, not quite 
as dark as the head, and with a slight yellowish hue; chin 
white, bordered by a black line from the angles of the lower 
bill; belly, pale ash ; lesser wing coverts black with the excep- 
tion of three or four nearest the back, the outer webs of which 
are white, the under ones yellow; the outer feathers of the 
greater wing coverts white, the centre and tip broadly black, 
those nearer the back black, at base and inner web, but the 
upper half dark ash; the three first quills black, slightl 
marked with white on the inside, the next four bared wi 
white, the inner webs edged with white ; tail coverts black 
tipped with white ; tail feathers black, a large white Ep on 
the inner web at the end: A yellowish tinge pervades all those 
parts of the plumage that are yellow in the male. 


Woodstock, June, 1855. 
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Lubrication—Mineral Oil as a Lubricant for Machinery. 





It will be permitted by every one experienced in the working of 
extensive steam or other machinery, that to obt~In a good lubricating 
material, possessing all the qualities which will render it fit for general 
useful application, and, above all, a certain degree of cheapness, ig a 
question of considerable difficulty, and often, indeed, one which the 
practical engineer and machinest finds quite beyond his means of 
solution. There can be no doubt that certain of the lubricants at 
present in use possess a character which, considered in respect to 
especial applications, places them almost out of the the reach of any 
ordinary substitute; but it must be remembered that these very 
specialities render such substances unsuitable to general purposes ; 
and it cannot be denied, that any material which is in itself capable of 
such modifications in process of manufacture as will render it equally 
suitable to the lubrication of a steam-engine or of the spindles ofa 
cotton-mill, to machinery working with either a high or low degree of 
speed, is a desideratum in every branch of industry in which mechani- 
cal agency is employed. Such qualities as these are claimed for the 
mineral oil, the chemical and physical properties of which we propose 
to bring under brief review. ° 

When we examine into the question of what the peculiar properties are 
which it is necessary that a good lubricant should possess, we find the 
subject dividing itself into two parts—the one relating to the chemi- 
cal constitution of the lubricating agent, the other to its physical char- 
acter. With regard to its chemical composition and behaviour, the 
considerations that present themselves relate, first, to the action of the 
elements of the lubricating matter, directly or indirectly, upon the 
metal of which the machine is constructed; and, secondly, to the 
changes which it may experience in its own constitution by exposure 
to, air or any other influence, as any change in its chemical character 
produced under such circumstances would, in all probability, imme- 
diately affect the question of its lubricating power. Perhaps, in nine- 
tenths of the cases in which a lubricating medium is employed, at least 
when the lubricant isin the fluid or semi-fluid state, all the parts of 
the machinery are composed of metal, either iron, or some form of 
brass or gun-metal. From this circumstance, it must be at once 
obvious that the chemical habitudes of the lubricating material towards 
these metals is a consideration of importance, particularly when the 
machinery is of a delicate character. Itis a very well-known fact, 
even to those who possess no knowledge of chemical principles or re- 
actions, that when such metals as those named above are exposed to 
the continued influence of the air, especially if moisture be present, 
their surface undergoes a peculiar change from the action of the 
oxygen contained in the atmosphere, with which substance most of 
the metals can unite, their surface becoming abraded or destroyed ag 
the action progresses. This is termed oxidation. 

The power of oxygen to combine with metallic surfaces is on 
greatly enhanced by the presence of many chemical substances whi 
possess an affinity for the oxide first formed; in that case the pro- 
duction of the oxide will be constantly renewed, and the wear or waste 
of the metal will. be commensurate with the rapidity with which this 
chemical operation goes on. If, then, a substance possesed in the 


highest and most perfect degree the physical characters requisite in a 
lubricating material, but were at the same time capable of acting in 
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the manner just described upon the metal itself, it is manifest that it 
could not be advantageously employed as a lubricant. 

Many of the oils and fats which are employed in greasing machinery 
undergo spontaneously a chemical change which endues them with the 
power of oxidising metals, particularly copper, and consequently brass, 
which is an alloy of that metal. Some fatty substances run more 
quickly into this condition than others, and the change, when it has 
proceeded far, is sufficiently marked to be at once recognisible ona 
very cursory examination of the material. This change is popularly 
known as rancidity: it consists in the spontaneous conversion of the 
elements of the fatty substance into acids, which differ according to 
the nature of the material itself, but which have in all cases sufficient 
affinity for metallic bodies to establish that action upon the suriace to 
which we have already alluded. In some instances the mere contact 
of the fatty body with a metalis sufficient to effect a change in it 
whick enables it to react secondarily upon the metal itself. An action 
of this kind may be seen when a bright piece of lead is kept immersed 
for some time in a vegetable oil, particularly olive oil: the whole sur- 
face of the lead in this case will soon be covered with a thin deposit of an 
unctuous substance, called by chemists margarate of lead; the first 
action of the lead being to promote the conversion of the margarine® 
contained in the oil into margaric acid, which then reacting upon the 
lead, produces the substance described. With respect to the chemical 
changes of the second kind in which the lubricant may be involved, 
the cireumstances are different. There the lubricant may be totally 
inactive, so far as in its relation to the metal of the machinery is con- 
cerned; but, by exposure to air, or from some other influence, it may 
have been so far chemically changed as to have become thickened or 
rendered viscid and adhesive, or it might have acquired the property 
of drying up after a while into a hard, resinous kind of matter: all 
these changes would, of course, unfitany material for the purposes of 
lubrication. A certain class of oleagnious bodies have naturally the 
property of drying when exposed to the air, and many of those which 
have not naturally this character are rendered thick and tenacious 
under the combined influence of air and a raised temperature. None 
of the various materials which are obnoxions to such changes can be 
placed in the category of the substances suitable to the uses of the 
practical engineer, except in the very roughest kind of machinery ; 
and even then their employment is equivalent to a certain loss of power 
in the prime moving force. 

From what has now been said, it appears, then, that a perfectly 
good lubricant should combine these definite chemical and physical 
qualities :—first, it must be incapable of exercising any chemical action 
upon the metal exposed to its influence; secondly, it must maintain 
the integrity of its normal chemical constitution under the influence of 
heat and atmospheric air; and, thirdly, it must, for fine machinery, 
possess sufficient unctuosity to enable it to interpose a homogenous 
medium between the metallic surfaces without flying off, during the 
rapid motion of any part of the work; while, for heavy machinery, 
it must, in addition to its freedom from all liability to chemical 
change, possess that degree.of consistency and tenacity which would 
prevent it from being easily forced out from between moving surfaces 
by pressure alone. There are few substances which combine these 
qualities; perhaps those in which they are most conspicious are sperm 
oil and the oleine of solid fats: the former may be taken as a standard 
by which we may judge of the lubricating power of all other fatty 
materials. Having now, then, in some degree ascertained the points 
in which the value of a good lubricant consists, we will inquire how 
far the mineral oil can establish its claim to that title. 

Some years ago, it was discovered that when the bituminous shales, 
or schists—which abound in many localities in Europe—are exposed to 
destructive distillation, they yield a very considerable quantity of a 
tarry liquid, which, upon re-distillation, furnishes a volatile spirituous 
fluid resembling coal naptha, and an abundance of oils, boiling at 
varying but very high temperatures. At a later period it was found 
that peat would yield, under similar treatment, oils of a very similar 

er; and, still later, a further source of these oils, in unlimited 
quantity, has been discovered in the variety of coal, or more properly 
shale, which has come into extensive use in gas-making under the 
name of ‘‘Boghead coal.” The peculiar character of these oils con- 
sists in their containing a large quahtity of the substance called 
parafine, which is held in solution by a thin oil oflow specific gravity, 
closely resembling, if not identical with, the oil first described by the 
Continental chemist Reinchenbach under the name of Eupion: this 
oil, from its containing paraffine, is sometimes called, commercially, 
“‘paraffine oil.” In distilling the Boghead coal with the object of 
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obtaining the oil, particular regard must be had to the temperature at 
which the distillation is carried on; for it is a remarkable fact, that 
the nature of these pyrogenous products varies in an extraordinary 
manner according to the temperature employed in producing them. In 
order to obtain the maximum quantity of paraffine oil from the Bog- 
head coal, the heat should not exceed, at any period of the distillation, 
a dull red, and the process should commence with the lowest tempera- 
ture at which the tar will distil over. This point being properly at- 
tended to, the least quantity of gas and the largest quantity of oil 
will be obtained: whereas if the temperature rise toa cherry or 
bright red, the contrary will be the case, as a considerable portion of 
the oil will be then converted into gas; and not only so, but in the 
place of paraffine, which is eminently the product of a low tempera- 
ture, a different substance, napthaline, will be formed, and will, like 
the paraffine, be held in solution in the fluid oil. In re-distilling the 
tar to obtain the paraffine oil, the nature of the product varies as the 
process proceeds: first comes over the thin eupiov-like oil, which boils 
at the lowest temperature: then comes, as the distillation advances, 
more and more parafline in admixture with the thin oil, until at length 
the product solidifies on cooling, in consequence of its consisting 
almost entirely of paraffine. All these products, excepting the solid 
paraffine, are said to be excellent as lubricants under peculiar suitable 
circumstances—this is, with regard to the character of the machinery 
to which they are employed. 

The oils obtained in this process are of very low specific gravity, 
ranging from ‘790 to ‘870. Sperm oil being -875, they are all more or 
less unctuous to the touch, and at common temperatures are as fixed as 
any of the organic oils or fats, boiling only at atemperature approach- 
ing that at which the ordinary fats undergo partial decomposition, and 
then distilling over unchanged. 

Having now seen how this mineral oil is obtained, the question arises 
as to the characters and conditions which render it superior to other 
substances as a lubricant, or indeed whether such is really the case. 
A glance at the chemical constitution of this oil will perhaps enable us 
to form an opinion on one part of the subject. 

Referring again to the characters of the ordinary fat oils, we shall 
find that they consist essentially, in all cases, of certain chemical com- 
binatiorfs of carbon, hydrogen, and oxygen, the proportions of which 
vary slightly according to the nature of the oil; but the specific char- 
acter of oxygenated compounds belongs to all oils and fats of this class. 
Such being, then, the chemical nature of these substances, it is obvious 
thatin the element oxygen they contain within themselves the prin- 
ciple of oxidation, and that unger the influence of an action which, 
like fermentation, can establish a tendency to chemical change among 
their own elements, compounds may be formed, acid >r otherwise, 
without the intervention of external agents; and these compounds 
may, as we have already seen, possess chemical affinities which enable 
them to attack and enter into combination with any oxidisable metal 
with which they may be brought in contact. 

Independently, too, of the oils commonly employed in lubrication 
containing oxygen which might be the means of effecting changes such 
as we have mentioned, they are themselves all more or less susceptible 
of oxidation from the influence of external agencies, and the moment 
this oxidation takes place the normal character of the oil is lost. If we 
turn now to the consideration of the chemical constitution of the 
‘mineral oil,” we find that it differs in one very important particular 
from the oils or fats of organic origin. It contains, in fact, no oxygen, 
being a compound of two elementary substances only, viz., carbon and 
hydrogen. This oil belongs, indeed, to an extensive class of com- 
pounds, called hydro-carbons; and so entirely free is it from any 
oxidising tendency or power, that substances having the most energetic 
affinities for oxygen, und capable of taking it from any matter in 
which it exists in combination or otherwise, are perfectly protected 
from that action by being kept immersed in it. Thus, potassium 
and sodium—metals whose oxidising tendency is so powerful that they 
can be only preserved in the metallic state with difficulty—can be kept 
in the mineral oil entirely unacted upon, and maintaining their bril- 
liancy of surface when freshly cut. There is another point to be con- 
sidered: the hydro-carbons, and the mineral oil among the rest, have 
not the slightest tendency to combine with oxygen themselves—at 
least, under any ordinary circumstances. One of their great charac- 
teristics appears, indeed, to be an intense internal conservative prin- 
ciple or force which counteracts any liabilty to change among their 
own elements, and which may be even communicated to organic sub- 
stances placed under their influénce, as many perhaps all, of these 
substances possess a strong antiseptic power. The substance parafiine, 
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which enters so largely into the composition of this oil, is perhaps 
the most inert of chemical compounds : it is quite indifferent to other 
chemical agents, even of the most powerful kind, and cannot be made 
to form any combinations with them; hence its name (parum affnis.) 
As these oils are thus chemically exempt, then, from the influence of 
the agencies to which they are exposed, they are not only preserved 
from any change which may cause them to act injuriously upon the 
metals with which they are in contact, but are likewise incapable of 
experiencing those changes which cause the common oils to thicken 
and dry. The consequence of this is, that they physically remain un- 
altered as lubricants during any length of time, as they appear, from 
some experiments made in connexion with this part of the subject, to 
be quite insusceptible of drying when exposed upon a non-absorbent 
surface. The following results were obtained in testing this mineral 
oil against other oleaginous matters and their mixtures with the min- 
eral oil itself. The trials were made with the Glasgow oil-testing 
apparatus (M’Naught’s). 


Sperm oil, taken as a standard ...........00+. == 100 
Mineral oil, the thinnest kind ............ see see = 18 

Do. do. containing more paraffine ...... = 80 
Olive oil and mineral oil, equal parts ............ == 48 
Lard oil and mineral oil, equal parts ............ on 64 

Do. do. do. 2 parts tol ........e00 = 68 
Refined rape oil and mineral oil, equal parts... == 56 

A Reply to an Article in the June Number of the aad 


Canadian Journal, 
AND ENTITLED 
“ Report of the Select Committee on the Geological Survey of Canada. 
Minutes of Evidence.” 
BY E. J. CHAPMAN, PROFESSOR OF MINERALOGY AND GEOLOGY IN 
UNIVERSITY COLLEGE, TORONTO. 





[We should have been glad to have afforded the following communi- 
cation from Professor Chapman a more prominent place in this number 
of the Journal ; having, however, received the MS. after the first two 
sheets were struck off, no alternative remained but to submit it in its 
present place. We allow the ‘‘reply” to pass without any allusion to 
the admission into these pages of the offending parts of the review; 
the argument which Professor Chapman has preferred to adopt in his 
defence, rendering any reference to it altogether unnecessary. We 
have merely to remind Professor Chapman and his so-called “ anony- 
mous assailant,” that no renewal of the discussion can take place in the 
pages of this Journal. ]—Ep. i 





In the last number of the Canadian Journal there appeared an 
anonymous article, purporting to be a review of the ‘‘ Minutes of Evi- 
dence” in the case of the late inquiry respecting the Geological Survey 
question, at Quebec. This article, it must be evident to every unpre- 
judiced reader, is little else than a direct attack upon my professional 
reputation and character. The quotations from my evidences, disjointed, 
partially given, and taken out of place; the italics and notes of admi- 
ration; and above all, the gratuitous and most unwarrantable assump- 
tions, so largely indulged in by the anonymous writer—are sufficient 
proofs of the justness of my assertion. It is to be regretted for the 
sake of truthfulness and fair play, that an opportunity was not afforded 
me to print my answer simultaneously with the attack, as the latter 
may be read by many persons before whom the reply may never come. 

The matters commented upon by my anonymous assailant, belong, I 
believe, almost entirely to Questions 44, 55, 47, and 54, of the Minutes 
of Evidence. I will take up these separately, and in the order adopted 
in the Journal. 

“« Question 44. Have you ever been practically engaged in any Geo- 
logical Surveys ?—Answer. Yes, in several: principally for Railway 
and Water Companies. I have also taken part in Mining surveys; and 
I may mention, as lending more weight to my evidence on this occasion, 
that I am the author of several works on Mineralogy, and of a con- 
siderable number of published papers on Mineralogy, Mineral Chemistry, 
and Geology, many of which have been translated into foreign scientific 
Journals. For three years, likewise, I was a Professor in University 
College, London.” 

The last sentence is omitted in tH® Journal Report, and the words 
‘*for Railway and Water Companies” are in italics. The writer then 
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observes in continuation, ‘‘We may perhaps be permitted to question 
whether the implied comparison* between a geological survey for 
‘Railway and Water Companies and the Geological Survey of Canada 
—a vast country containing 300,000 square miles—is either philoso- 
phical or just; a doubt which is far from being dispelled by the 
perusal of the question and answer subjoined, &c.” This question and 
answer, No. 55, I will take up presently, merely remarking here, that 
in the Journal Report only a portion of the answer is given, to the 
obvious detriment of its value. Now, what was the object of the Com- 
mittee in putting the above question, No. 44? Evidently to ascertain 
if I were sufficiently acquainted with the practice of geological field- 
work to enable me to form a just opinion of the geggral mode of 
conducting the present survey, taking, of course, into consideration the 
difference between an old and new country. That such was, manifestly, 
the object of the question, is shown by those which immediately follow 
in the Minutes. My anonymous assailant, so prodigal of inverted 
commas, does not appear to have the faintest conception of the kind of 
work involved in a geological examination for railway purposes in a 
country, for instance, like England, where so many distinet zones of 
rock may cross and recross a projected line, again and again, within a 
very contracted area. I do not hesitate to say, that limited as this 
kind of work may be, it exacts a greater degree of skill and judgment 
for its successful execution, than is required in many an ordinary 
survey, in which lines can be traced out and connected from distant 
points. We have here, broken patches, often repeated upon themselves, 
in which the exact sequence, dip, thickness, &c., have to be made out, 
frequently, from the most imperfect data.+ A geological survey for a 
‘« Water Company” need not also be so small a matter as my anonymous 
assailant would have people to suppose. When I state, that on one 
occasion I had the getting up of a geological work of this kind extending 
over between two and three thousand square miles, I think it may be 
allowed that I am at least entitled to give an opinion respecting 
geological field-work without necessarily laying myself open for so 
doing to foolish and perverse criticisms. Surely, it must strike us also, 
that the chairman and members of the Committee exhibited great lack 
of judgment or great forbearance, if my answer to this, their first 
question, were so conclusive of incompetency as this anonymous writer 
would have us to infer, in wasting the remainder of the morning by 
continuing my examination. The thing speaks for itself. 

Let us now revert to the second question of the Journal Report, the 
13th question of my Evidence, No. 55. - 

I was here asked if I could “give instances from my own experience 
in geological surveys of the practical importance of results which at 
first sight might appear to be exclusively of scientific interest.” This 
question I could only answer generally, and I will say, without fear 
of contradiction from any honest critic, that there are many able 
geologists constantly engaged in practical investigations, who could do 
no more. It must be obvious, that these peculiar instances, taken in a 
special point of view, are necessarily of rare occurrence; more especi- 
ally in countries like England and France, where so much is already 
known. I gave in reply one or two cases of a practical character, 
which suggested themselves to me at the time, somewhat bearing on 
the question at issue; and it is with these that the anonymous reviewer 
pretends to be particularly amused.t Now, these cases certainly did 
not appear to be so very absurd to the chairman and members of the 
Committee, nor to Mr. Logan and Professor Hall, of Albany, who were 
in the room whilst I gave my evidence. Indeed, at the close of this 
evidence, and on more than one occasion since, Mr. Logan was kind 
enough to express himself fully satisfied—not to use other terms which 





* Query—implied by whom? certainly not by the witness. He is 
here, be it observed, answering a straightforward question put to him 
by the Committee, and making no comparison whatever. The manifest 
object of the question is pointed out further on. 

+ In illustration I might quote, amongst others, a complicated piece 
of work in Wiltshire and Somersetshire, performed by me in the place 
of Mr. Wm. Fronde. No less than eight distinct geological formations 
here came under review, in great part in a broken and much disturbed 
country. It was on one of Mr. Brunel’s lines. 

¢ He states—I quote from the Journal—‘‘ Mr. Chapman was asked 
to give instances from his ‘‘own experience in such of the 
practical importance of results which at first sight might appear to be 
exclusively of scientific interest,” and with commendable candour he 
limited his instances to those which had come under his independent 
observation, &c.” Why, in the name of decency, what would this 
person have, with his ‘‘ commendable candour !” 
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might lay me open to a charge of self-laudation—with my replies. 
Were Mr. Logan now in Canada, I am quite sure that he would give 
me such a testimonial as would refute in itself to the full, these 
unworthy attacks. One thing at least must strike us as rather 
curious, if we be inclined to adopt the conclusions of my anony- 
mous assailant. How came it, I would ask, that, after I made this 
lamentable exhibition of myself at Quebec, Mr. Logan was so 
wanting in judgment as actually to request me to undertake in his 
name, on account of the survey, a geological inquiry into the pretended 
occurrence of coal in this part of the country. The inquiry, as things 
turned out, was certainly not a very difficult one; but that has nothing 
to do with the question. The bare fact of my having been asked to 
undertake it, is a sufficient recognition of my capability by Mr. Logan; 
more especially when he subsequently had the kindness to declare 
himself well pleased with the manner in which I performed his com- 
mission. I trust that I may not be accused here of egotism; but, even 
at that risk, I am inducéd to bring this matter prominently forward, 
as a direct answer to the anonymous imputations attempted to be cast 
upon me. I stated above, that only a portion of my reply to the 
question at issue, No. 55, was given, I now take the liberty to subjoin 
the remainder :— 

“The study of organic remains, again, is sometimes thought by 
persons unacquainted with the whole bearings of the question, to have 
little or no connexion with the practical applications of Geology ; but 
this is altogether an erroneous conclusion. Fossils or organic remains 


have a two-fold value; first, in revealing to us the history of past», 


creations, and many of the physical changes which our Planet has 
gone through: and, secondly, in enabling us to determine the relative 
position of rock groups; each group, within certain limits, holding its 
own peculiar forms. Now, it is well known that certain economic 
products are confined over wide areas, either wholly or principally, to 
certain rocks. To fix the exact positions of these rocks, therefore, in 
the entire series of strata, becomes a problem of the highest importance, 
and one, it may be safely affirmed, that in nine cases out of ten, can 
only be solved by the study of organicremains. In North America, for 
instance, we have many bands of rock stretching far and wide across the 
continent. One of these is remarkable for its richness in brine springs 
and gypsum beds ; and by the fossil forms in the bands above and be- 
low this, it can be ascertained at points far distant from one andther, 
if we be above or below, near or distant from, the salt and gypsum 
yielding rock; whereas, if mineral characters alone were atvended to, 
no reliance could be put on any decisions of the kind. In like manner, 
the position of the Mountain limestone, so rich in many countries in 
veins of lead ore, of the coal-bearing rocks, again, and of all the other 
rocks in the series, however closely resembling one another in structure 
and mineral composition, can be determined with perfect confidence if 
sufficient Palszontological data be afforded. We thus see that a study 
apparently only of scientific value, and one worked out in the first 
instance by scientific researches, has become of the highest importance 
in a purely practical point of view. In England, as in all other coun- 
tries indeed, many striking examples may be found of what the study of 
organic remains has effected for practical science. In rocks far beneath 
the coal measures, as well as in others far above them, I have seen old 
shafts, for instance, which must have swallowed up thousands of pounds, 
still remaining as memorials of futile researches after coal, before 
geology was prosecuted as a science.” ‘ 

The next question adverted to bymy anonymous assailant, is Question 
47 of the Minutes of Evidence. In his remarks on my answer to this 
question, he betrays in a remarkable manner either the greatest 
obtuseness, or a degree of uncharitableness that no law of criticism 
ean excuse. My character for veracity is here seriously impeached, 
and in the most wanton manner. The question runs as follows :— 

**47, Have you had an opportunity of ascertaining the progress that 
has been made in the Geological Survey of this Province; and what is 
your opinion of that progress ?—Ans. I have devoted several days to a 
very careful examination of the work already performed, and the 
materials collected under Mr. Logan’s direction; and I can only 
express my wonder that so much should have been done; considering 
more especially the small means hitherto at Mr. Logan’s disposal, the 
want of Topographical maps, and other difficulties incidental to a new 
country.” . 

To this the anonymous reviewer appends the following remarks :— 
“No one would suppose that a just appreciation of the value of the 
results already obtained by the survey, could be derived from an 
inspection even during broad day-light of the minerals collected, 
as they may have been obtained from localities commercially inacces- 
sible; but, when they “lie in a great measure, buried in packing-cases 
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in the vaults and sheds of the Survey Office, (see Report of Committee) 
the difficulty is proportionately increased. It is only by a study 
of the published reports of the work already done, that correct 
impressions can be obtained of the real value of the Survey. We 
confess, therefore, to some degree of surprise at finding Mr. Chapman 
state in the continuation of his evidence, that ‘‘several of Mr. Logan’s 
valuable reports, moreover, are out of print, and J have been quite 
unable to obtain copies of them.” 

Answering the last allusion first, I may observe that it is one thing 
not to be able to obtain copies of these Reports, and another not to 
have seen them.* It was in answer to quite a different question (No. 
49) that I expressed the desirableness of having these Reports revised 
and republished in a single volume; and to show how scarce they had 
become, I stated my inability to procure copies of several of them.. 
But what has this to do with my appreciation of Mr. Logan’s labours? 
All of the Reports were at my disposal at Montreal ; and, if I be not 
greatly mistaken, we had them with us in the waiting-room attached 
to the committee-room at Quebec. 

The main question here turns, however, on my ability to speak to 
the value of the actual labours and achievements of the Survey. ‘No 
one,” says the sagacious reviewer, ‘would suppose that a just appre- 
ciation of the results already obtained by the Survey, could be derived 
from an inspection even during broad day-light, of the minerals 
collected, as they may have been obtained from localities commercially 
inaccessible; but, when they lie in a great measure buried in packing- 
cases in the vaults and sheds of the Survey Office, the difficulty is 
proportionately increased.”” From whence did the anonymous reviewer 
derive his authority that my appreciation of the value of the Survey 
was drawn from this source? He would here manifestly imply that I 
had given false evidence, or what is the same thing, that I had borne 
testimony to the value of the Survey without knowing anything that 
had been done upon it. 

I feel, certainly, a keen sense of degradation in being obliged to 
reply at all to such a charge. But how did I obtain my knowledge? 
Simply thus, by a close and laborious examination of plans, sections, 
field-books, and other documents, both published and unpublished, 
laid before me, and carefully and minutely explained by Mr. Logan in’ 
person. If it be any satisfaction to my assailant, I am not too conceited 
to confess, that I gleaned a rich harvest of geological facts, apart from 
those more especially belonging to our subject of inquiry. Such, then, 
—not omitting also a general examination of a large portion of the 
materials collected on the Survey, and at that time under process of 
arrangement in different rooms belonging to the Museum—was the 
way in which my knowledge was obtained. If we add to this my 
acquaintance with the mode of procedure adopted on the Geological 
Survey of Great Britain (see my answers to Questions 45 and 46, and 
part of Mr. Logan’s answer to Question 70), it must be evident to every 
impartial person that I was perfectly qualified to reply on these points 
to the inquiries of the Committee. 

My anonymous assailant then proceeds to a discussion of my answer 
to Question 54. He says :— 

‘‘ Mr. Chapman is asked by the Committee to state some of the new. 
Scientific Truths which have been derived from the Survey, and he 
enumerated among others the following :—‘‘ Another very interesting 
discovery is that of the crustacean tracks on the Potsdam Sandstone. 
The celebrated discussion to which this has given rise in England has 
attracted the attention of scientific men all over Europe to the results 
of the Survey.” Had Mr. Chapman enjoyed the opportunity of studying 
Mr. Logan’s admirable Report for 1851 and ’52 he would have known 
the name and designation of the real discoverer; or had he met with 
the fourth edition (1852) of Sir Charles Lyell’s Manual of Elementary 
Geology he would have found the following circumstantial notice of the 
“tracks,” with the date of the discovery, and thus avoided leading the 
Committee into error on a subject familiar to every amateur geologist 
in Canada.” 

Here follows the quotation from Lyell’s book, with the accompanying 
remarks at its close:—‘‘We may here remark that Professor Owen 
first inferred (1851) that the tracks were those of a fresh water or 
estuary tortoise. Agassiz supposed that they were crustacean, in 





* In illustration of this, one would think, self-evident assertion, I 
may remark, that before I left England I procured a copy of the second 
volume of Hall’s Paleontology of New York, and that I am still trying, 
but without success, to get a copy of the first volume. At the same 
time we have the work in our College Library ; so that without actually 
possessing it I have become perfectly familiar with its contents. 
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which view Professor Owen coincided in 1853.” (See Journal of the 
Geological Society, August, 1853.) 

Here, then, I am accused of ignorance, and leading the Committee 
into error. First, as to theignorance. A complete and circumstantial 
history of these fossil tracks was given to me personally in England by 
Mr. Logan, on one of the few occasions on which I was in his society 
before I came to Canada; and as to the edition of Lyell’s Manual, in 
which an account, though by no means a complete one, of these tracks 
is given, I happen, unfortunately for the argument, to possess from ac- 
cidental circumstances no less than a couple of copies. Besides which, 
on more than one occasion, I have publicly referred in my lectures to 
the various points connected with this discovery. But when persons 
are so exceedingly hypercritical, surely they should be exact also. 
Now, the truth is, Mr. Abraham, although the announcer, was not the 
real discoverer of these tracks. They were first detected by a miller 
residing near the spot; and the discovery being brought by this miller, 
(whose name science unjustly ignores), or by some of his neighbours, 
under the notice of Mr. Abraham, that gentleman published an account 
of the matter in the Montreal Gazetie. Mr. Logan then took up the 
subject, and pointed out certain geological errors into which Mr. 
Abraham had fallen. Again, the second and correct determination of 
the nature of these tracks was made by Owen, not in 1853 as incorrectly 
stated, but in the early part of 1852. Although dates in scientific 
matters are serious things, I should scarcely have thought it worth 
while to notice this error, were it not to show in its true light the ridi- 
culous parade of erudition here brought against me. 


Secondly, I am accused of misleading the Committee. But let us 
see how the case actually stands. Iam asked by the Committee, as to 
the establishment of new scientific truths (the italics are my own) in 
reference to the labours of the survey. Now, I will maintain that the 
‘‘establishment”’ of this discovery as a new scientific truth is entirely 
due to the exertions of Mr. Logan. If the survey had not been insti- 
tuted at the time, one of two things must inevitably have followed: 
the discovery would have been a ten days’ wonder, and then passed out 
of mind; or, it would have been taken up by some of our scientific 
neighbours, and tbe merits of its further developement thus lost to 
Canadian geology. In 1851, Mr. Logan laid before the Geological 
Society of London, a large slab of the rock containing these tracks, 
together witha series of casts relating to the same, and a minute 
account of their occurrence. In 1852 he again crossed the Atlantic 
with further casts and more ample particulars, and thus led to the 
determination by Professor Owen, with whom Mr. Logan put himself 
in immediate communication, of the true nature of the animals by 
which these tracks were made. If, after this, the Geological Survey 
of-Canada may not claim the merit of ‘‘ establishing” the discovery as 
a scientific truth—and, be it remembered, I spoke to nothing more— 
with whom, I would ask, in the name of justice, does the merit lie? 

But to place my position fairly before the reader, the entire question 
and answer should be given. 

“54, The results to be expected from a Geological Survey being 
two-fold; the establishment of new Scientific truths, and the discovery 


- of facts and materials of Economic application, can you state to the 


Committee some of the advantages in both of these branches, which 
have been already derived from the Survey, and may be expected from 
its future extension? —Ans. With regard to Economic discoveries, I 
may state generally, that the Survey has brought to light the exist- 
ence of beds of workable Peat, before, I believe, unknown in Canada, 
or at least undescribed: of Slate of excellent quality, of Limestone 
bands, where Limestone was supposed to be absent, and of Litho- 
graphic stone, Serpentine, Soapstone, White brick clay, and other 
valuable materials, previously altogether unknown or undiscovered, 
along the localities indicated by the Survey ; it should also be remem- 
bered in an enquiry of this kind, that positive discoveries are not the 
only facts of importance to be made known, negative results being in 
many instances almost equally valuable. Of this latter class, the 
proof of the non-existence of Coal over the greater part if not the 
whole of Canada, is entirely due to the Survey; whose labours have 
thus put a stop to much useless expenditure of money in futile 
researches after that mineral. Looking at the Survey again, in a 
Scientific point of view, we find it elaborating many facts of the highest 
interest, some of which, I do not hesitate to say, may take rank with 
anything made known of late years by European Science. The dis- 
covery of Phosphate of Lime as the chief component of certain shells, 
is a striking casein point. It was long considered as a settled fact 
that the Chemical composition of the bones and teeth of vertebrated 
animals differed entirely from that of the shells and hard parts of the 


lower classes of the animal kingdom: consisting in the former essen- 
tially of phosphate, and in the lattur, of carbonate of lime. This fan- 
cied difference has been broken down so far as regards certain brachio- 
pods, by the chemical researches of the survey; a discovery which 
will, no doubt lead to important deductions, Another very interest- 
ing discovery is that of the crustacean tracks on the Potsdam sand- 
stone. The celebrated discussion, to which this has given rise in 
England, has attracted the attention of scientific men, all over Europe, 
to the results of the survey. Several new minerals have likewise been 
discovered, and errors have been rectified in regard to species lon 
known. A great deal of light has also been thrown on the complica 
question of the metamorphism of rocks, and from the investigations 
now being carried on, both by Mr. Logan and Mr. Hunt, much more 
may be shortly expected. There can be no doubt also, that when the 
complete investigation of our Canadian rocks is accomplished, so far 
as to justify minute comparison with rocks of the same age in the 
United States and Europe, many important. generalisations will be 
arrived at, leading in the end fo a revised grouping and nomenclature. 
Finally, it should be borne in mind, that the chief attention of the 
survey has been hitherto bestowed on economic questions, the scientific 
investigation of the geology of the Province having been made in a 
great degree subservient to these. As the survey progresses there- 
fore, its science will be necessarily more fully developed.” 

Alluding, towards the close of his attack, to the first part of the 
above answer, my anonymous assailant affects great indignation at the 
omission of certain economic substances from my list;* although it 
will be seen I stated to the Committee that I spoke in general terms, 
and also that the phrase ‘and other valuable materials” occurs at the 
end of my enumeration. It was at the same time distinctly under- 
stood in the committee-room that the question of economics was to be 
taken up in full by Mr. Logan, and hence the comparative brevity of 
my reply. The ‘‘ serpentine” and ‘‘ soapstone’, and the * bringing to 
light the existence of valuable beds of peat,” seem, from their inverted 
commas, to be thought fair game for the critic’sirony. But what do 
we find, in relation to these matters, in Mr. Logan’s evidence, given the 
day after mine. I quote from that gentleman’s answer to question 
89 :— 

‘‘ Soapstone is a material pointed out as existing in abundance. 
There are many establishments in the States whose business is devoted 
to the manufacture of it alone, and the Canadian localities are coming 
into operation. From what.we have reported of peat and from the 
dearness of domestic fuel, a person in Montreal has commenced pre- 
paring and selling it for house use, at $5 per cord of 128 cubic feet 
unpressed, and $124 for the same bulk pressed. He tells me that 
braziers and blacksmiths have been using some of it to their satisfac- 
tion, and I am aware that some enquiry has been making about it for 
the smelting of iron. It is used for such a purpose in France and other 
countries. It is known that 40,000 people are employed in France 
in the preparation of peat in various ways.” 

The serpentine, white-brick clay, &c., are spoken of in other 
answers. Here then, I have at least the satisfaction to know, that if 
my reference to the peat have anything ridiculous about it, Mr. Logan 
has kindly placed himself in a similar dilemma, 

In conclusion, I would observe, that a mode of assault commonly 
followed in hostile criticism, is first to ferret out errors or imperfec- 
tions in the subject-matter—or to create such, if they chance to exist 
only in the wish or distorted imagination of the critic—and then to 
base on these real or imaginary shortcomings, a system of inferences, 
worked out in a sarcastic spirit with a view to irritate the feelings or 
affect the reputation of the writer. This latter element constitutes the 
main part of the attack upon me in the anonymous article admitted 
into the last number of our Journal; and it must be evident to the 
impartial reader, that if I were disposed to retaliate in a similar spirit, 
I have abundance of materials at command to enable me to do so with 
success. In my reply, I have necessarily limited myself as closely as 
possible, to a bare refutation of the charges and insinuations brought 
against me, I have thus shewn :— 

First, that my past labors in practical geology, although certainly 
not comprising a survey of 300,000 square miles, have been amply 
sufficient to enable me to give legitimiate evidence on the working of 
our Canadian Survey, on the bést means of bringing its results before 
the country, and on the future requirements of Mr. Logan’s staff. 

Secondly, that after a good opportunity, during my constant inter- 





* These, it will be noticed, he gleans from an answer in Mr, Logan’s 
evidence. 
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course with him at Quebec, of testing my fitness or unfitness, Mr.* 
Logan did not hesitate to r me to perform in his name, a geolo- 
gical examination ; and that he has expressed himself perfectly satis- 
fied with the manner in which I conducted it. 

Thirdly, that my evidence in relation to the amount, &c., of work 
already performed by the survey, was not derived from ‘an inspec- 
tion of packing cases buried in the vaults of the survey office’—as 
gratuitously inferred by my anonymous assailant—but amongst other 
sources, from a careful examination of published and unpublished 
documents in great numbers, placed in my hands by Mr. Logan, and 
elaborately explained by that gentleman in person. 

And, lastly, that with regard to the establishment as a scientific 
truth” of the deductions flowing from the ‘‘ Postdam-sandstone tracks,” 
my evidence before the Committee, is fully borne out by what I have 
said above. The tracks were not in the first instance actually dis- 
covered by Mr. Abraham, as erroneously stated in the Journal; and, 
allowing all praise to that gentleman for his investigation and announce- 
ment of the matter, I put it to every lover of fair-play, if, without 
the interference of the survey, without Mr. Logan’s exertions the 
merit of the discovery would not have incurred the greatest risk of 
being lost to British science. ‘I can only say that amongst scientific 
men, no one questions for a moment to whom the credit belongs. 

These facts established, I may pass, without reply, the pseudo- 
facetious remarks and attempts at witticism indulged in by my 
anonymous critic. They would be harmless enough, indeed, in them- 
selves, were it not for the too-evident prejudice to which I find it difficult 
to avoid tracing their origin. 








The Great Court in the Crystal Palace at Sydenham. 





Passing on from the Niobe, the visitor runs an almost painful gaunt- 
let between a row of objects, among which it is almost as difficult to 
advance as to halt. He pauses befcre the statue of Antinous, so much 
more divine than his attendant Genius; pores over small bas-reliefs of 
dancing figures—each a fountain of living art in itself—lingers entranc- 
ed before that heavenly apparition in a halo of transparent drapery, who 
is descending, or condescending, to the sleeping Endymion ; glances 
_ along a wall hung with morsels and fragments to which history can 
give no name, and for which art needs none; tracing in each that 
school from which modern Italy drew her inspiration, and when in its 
refined decorum—the only morality of art—was purposely fitted to 
guide the purity, the fervour, and the ignorance of Christian art; nay, 
in some cases identifying the very forms which have served as models: 
here, a figure all fluttering with heavenly speed, which, transposed by 
a Christian hand, became an announcing angel; and there, graceful 
maidens with musical instruments, who need but wings to convert them 
into adoring Seraphim. 

It is here with the eye saturated with beauty, that something like 
justice can be done to our matchless Elgin marbles. No matter how 
the taste may have risen with what it feeds on, Phidias still stands on 
a pinnacle above it. There lie those Fates—or whatever these figures 
may represent—like petrifactions of a higher order of beings, headless, 
armless, footless, yet with that plenitude of grandeur in their rich 
ample laps which alike defies annihilation and analysis. Happy the 
artist, and modest and wise, who can study these unrivalled remains ; 
mark their strength and glory, their truth and delicacy—follow the 
magical rendering of.the form, trace the exquisite flow of the drapery, 
and so far forget all thoughts of self as to return home with inspira- 
tion in his heart and not despair. 





Classifieation of the Different Varicties of Canadian Woods, 
Specimens whereof form the Canadian Collection 
for the Paris Exhibition. 
1° MAGNOLIACEZ. 
White wood, so called in this country, (Liriodendron tulipifera. Linn.) 
2° TILIACEZ. 


Bass-wood. (Tilia Americana, Linnée.) 
3° ANACARDIACER. 
Sumac. (Rhus typhina, Linnée.) 


4° ACERACEX, 


Sugar maple. (Acer saccharinum Linnée. ) 
Rock maple, “a 
Curled maple os os 
Birds-eye maple, “ os 


(Acer dasycarpum. Ehrhart.) 


Soft maple. 


SPECIMENS OF CANADIAN WOODS FOR THE PARIS EXHIBITION. 
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5° AMYGDALEZ. 
Wild yellow plum. Prunus Americana. Marshall.) 
Red cherry. (Cerasus Pennsylvanica. Loisel.) 
Black cherry. (Cerasus serotina. De Candolle.) 
Choke cherry. (Cerasus Virginiana. Dc Candolle.) 
6° CORNACE2. 


Cornel, flowering dogwood. (Cornus Florida. Linnée) 
7° POMACEZ. 

Dotted or Apple Thorn. (Crategus punctata. Jacquin.) 

Red Thorn. (Crategus coccinea. Linnée.) 

White Thorn. (Crategus crus Galli. Linnée.) 


Mountain Ash. (Pyrus Americana. De Candolle.) 
June or Service berry. (Amelanchier Canadensis. 
8° FRAXINER. 


Torrey and Gray.) 


White Ash, (Fraxinus Americana. Linn.) 
Black Ash, (Fraxinus Sambucifolia. Lambert.) 
Rock Ash, (Fraxinus Pubescens. Walter.) 
Rim Ash, Fraxinus Juglandifolia. Lambert.) 


9° LAURACER. 
Sassafras, (Sassafras Officinale. Von Esenbeck.) 
10° ULMACE2. 
White Elm, (Ulmus Americana. Linn.) 


Red or Slippery Elm, (Ulmus Fulva. Michaux.) - 
Rock Elm, (Ulmus Racemosa. Thomas.) 
Gray Elm,( “ 66 ) 

11° JUGLANDACE. 
Butternut, (Juglans Cinerea. Linn.) 
Black Walnut, (Juglans Nigra, Linn. ) 
Soft Walnut. 
Shell bark Hickory, (Carya Alba. Nuttal.) 
Smooth bark Hickory, ( ‘* Tormentosa. Nuttal.) 
Pignut, ( * Glabra. Torney.) 
Bitternut, ( * Amara. Nuttal.) 

12° CUPULIFERE2. 
White Oak, ( Quercus Alba. Linn.) 
Swamp White Oak, ( * Bicolor. Willd.) 
Red Oak, ( % Rubra. Linn.) 
Black Oak, ( «Nigra. Linn.) 
Chesnut, (Castanea Vesca. Linn.) 
White Beech, (Fagus Ferruginea. Aiton.) 


Blue Beech, Horn-Beam, (Carpinus Americana. Michaux.) 
Iron Wood, (Ostrya Virginica. Willd.) 
13° BETULACE®. 
Paper or Canoe Birch, (Betula Papyracea. Aiton. 
Yellow Birch, ( “ Excelsa. Aiton.) 
Cherry Birch, ( * Lenta. Linn.) 
Black Birch, ( ‘ Nigra. Linn.) 
Alder, (Alnus Incana. Willd.) 
14° SALICACEZ. 
Black Willow, (Salix Nigra. Marshall.) 
Aspen Poplar, (Populus Tremuloides. Michaux.) 
Large-Toothed Aspen, ( ‘ Grandidentata. Michaux.) 
Balm of Gilead, ‘Ti Balsamifera. Linn.) 


Cotton Wood, Necklace Poplar, (Populus Monilifera. Aiton.) 
15° PLANTANACE. 

Button-Wood, American Sycamore, (Plantanus Occidentalis. 
16° CONIFEREX. 

Pitch Pine, ( Pinus Rigida. Miller.) 

Red Pine, ( ‘ Resinosa. Aiton. 

Yellow Pine,( ‘ Mitis. Michaux.) 

White or Weymouth Pine, (Pinus Strobus. 


Linn. ) 


Linn.) 


Balsam Fir, (Abies Balsamea. Marshall.) 
Hemlock Spruce, ( ‘* Canadensis. Michaux.) 
White Spruce, ( “ alba. Michaux.) 
Black Spruce, ( “ nigra. Poiret.) 


American Larch, Tamarack, Larix Americana. 
White Cedar, (Thuya occidentalis. Linn.) 
Red Cedar, Savin, (Juniperus Virginiana. 


Michaux.) 


Linn. ) 


These woods are found in abundance in all our forests, with very 
few exceptions; they are, with respect to the soil proper to each, 
subject to the same conditions as in other countries, The only remark 
of a general nature which we may here make is, that the families of 
juglandacee and cupuliferee are more particularly the produce of the 
Western section of the Province, whil> those of the coniferee and 
aceracee are more particularly that of the Eastern section.—Of. Report. 
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The Eruption of Vesuvius. 

Prof. Palmieri, of-the Observatory of Naples, has made a valuable 
Report on the Eruption. It appears that the needles of the apparatus 
of Lamont, which had been slightly affected on the 29th of April, were 
greatly agitated on the 30th; and on the following day the eruption 
broke out. No fewer than ten craters opened in the course of a few 
hours, followed by many smaller ones, all throwing out lava and heated 
stones, accompanied by subterranean thunders and ruddy masses of 
smoke. These streams, descending into the plain, called the “ Atrio 
del Cavallo,” formed there a sea of fire, whose shores were on either 
side the Mountain of Somma and the lava of 1850. The materials 
which formed this sea, swelling from moment to moment, at length 
poured into the ‘ Fosso della Vetrana,” forming a wonderful cascade. 
The enormous quantity of lava, ever increasing, filled up the valley at 
the back of the Hermitage ; and pouring into the ‘‘ Fosso del Favaone,”’ 
formed another cascade, and rolled down in the direction of several 
townships in the valley. Early in the progress of the eruption, the 
lava was 100 palms in depth; and it was considered that if another 
such an accumulation took place, which certainly has now happened, 
the Hermitage and the Observatory would be in danger.. In fact, they 
have been vacated, and the inscruments removed. The precise num- 
ber of craters it will be impossible to determine till all is tranquil. 
The same may be said of the materials ejected; though we have 
observed chloride of iron, gaseous matter destructive to life, and 
muriatic acid gas. 

The magnetic apparatus of Lamont was used by Prof. Palmieri on 
the occasion of the earthquake of Melfi; and the results were such as 
to induce him to think that it would not be mute, as the event has 
proved, on the occasion of an eruption ofa volcano. Anticipating, as 
it had done, such a catastrophe by several days, it is one of the most 
beautiful and convincing proofs of the practical applicability of science 
to the service of human beings that modern days has furnished us 
with. low many lives might have been saved,—how many may yet 
be saved by the needles of Lamont! 

Passing from magnetism to electricity, Prof. Palmieri says, that on 
the first day of the eruption observations were impossible ; but on the 
clouds clearing off, he ascertained that there was a great tension of 
positive electricity, which increased considerably on the fall of some 
ashes on the evening of the 2ndinst. In general, the electricity was 
always stronger when the wind blew towards the Observatory. It 
manifested itself very vigorously to the moveable conductor, not 
always to the fixed conductor; ‘‘ and during the fall of the ashes,” he 
says, ‘‘I verified a curious fact, which I have observed during the fall 
of rain, also, that whilst with the moveable conductor we had positive 
electricity, with the fixed conductor a faint, negative electricity was 
observed.” During the course of the greater quantity of lava in the 
*¢ Fosso della Vetrana,” on the north of the Observatory, the thermo- 
meter stood 8° higher than on the opposite side of the building. 

The lava, after falling into the Fosso del Favaone, progressed from 
that point as from the apex of an angle, in two directions,—one being 
down on the townships Cercola, St. Sebastiano, and Massa di Somma; 
the other, at a later period, in the direction of St. Giorgio a Cremano, 
and St. Jovio, close to Portici. The first branch being the earliest in 
order of time, was, when I saw it, 8,850 palms from Cercola, on the 
next day it advanced 500 plams more, and there it has remained 
almost stationary ; whilst during the last ten days the mountain has 
been pouring down its greatest fury by the other branch towards St. 
Jovio, The branch in the direction of Cercola was pent within the 
deep blanks of a wide bed, and was flowing down, not like a fluid, 
which is the ordinary motion of it, but like a mountain of coke, or at 
times like highly gaseous coal. It split, and crackled, and sparkled, 
and smoked and flamed up, and ever moved on in one vast compact 
body. Pieces detaching themselves rolled down, leaving behind a 
fierce glare ; and as every mass fell down with the noise of thunder, or 
rolled sideways from the upper surface into the gardens and vineyard 
yards, the trees flamed up, and the crowds uttered shoutsof admiration 
and regret. 

Following the course of the stream, or rather tracing it back to its 
source, we walked by the side of that huge leviathan, through highly- 
cultivated ground, now trodden under the feet of multitudes, until we 
arrived at the edge of a precipice, whence we looked into the boiling 
flood, fed by the cascade of lava, which was pouring down from above. 
Full 1,000 feet fell that glowing, flaming Niagara, in one unbroken 
sheet, over the precipice at the back of the Hermitage and the Obser- 
vatory. There were times when projections in the face of the lava, 
seemed to impede its course, or when the adhesive character of it ap-" 
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peared to bind it up in a temporary rigidity; then, behind those pro- 
jections, accumulated tons upon tons of material. It was a moment of 
breathless expectation :—all eyes were fixed upon that one blackened 
spot. There was a slight movement:—one heard a click; a few 
ashes and stones fell down like avant-courriers, and down went a 
mountain of solid fire into the boiling, smoking abyss, with the noise 
of thunder. The heat and the glare of light were at such times almost 
insufferable. The branch on the right, which has since flowed down 
to, St. Jovio, in the direction of Portici, was there only an infant rivulet, 
stealing on its insidious course through a wood of chesnut-trees and 
wrapping them all in flame. Alas! how much injury has it since 
oceasioned,—how many trees teeming with the promise ot fruit and 
the grape has it laid low,—how much land has it covered with tons 
and tons of scoriz, whereon nothing more will grow for a century but 
the hardy cactus. In some places a hundred, in others two or three 
hundred, and in one pli:ce a thousand feet in width, it rises to the height 
of one or two hundred feet, and even more, and has progressed eight or 
nine miles in the face of five or six flourishing and populous villages in the 
plain. From St. Jovio the summer residents have fled, and taken their 
furniture with them. At Cercola and Massa, at the termination of the 
other branch, a bridge has been cut away so as not to impede the free 
course of the lava; several houses have been removed for the same 
reason, and several have been either swept entirely away or half sur- 
rounded. In this state things remained till Sunday last; a kind of 
armistice had been established between the mountain, on the one 
hand,—and the Saints, Ferdinand the Second, the bones of St. Rocco, 
and the cardinal, on the other. On Sunday last, however, above all 
other days, the mountain broke the armistice, and the lava has been 
galloping, not flowing, down ever since. As it flows, however, over 
the hardened lava of last week, the danger is not imminent, but if it 
continues, woe to Cercola and Massa. In the St. Jovio" direction it 
does not flow. Again the interest is reyiving; Vesuvius presents a 
more magnificent spectacle than ever, and crowds still throug the best 
points of view at night, or run down to the mountain.— Atheneum. 





Untversity Cottece, Lonpon.—The Council have received notice 
of the resignation by Mr. Graham of the Professorship of Chemistry, 
in consequence of his having received the appointment of Master of 
the Mint. The resignation was accepted, with regret at the loss to 
the college of Mr. Graham’s valuable services. At the same session 
announcement was made of the following additions to the property of 
the college :—The Parliamentary library of the late Joseph eae Esq., 
bequeathed by him to the college; the collection of fossils, presented 
to the college by the late G. B. Greenough, Esq., with a presentation 
copy of Mr. Greenough’s Physical and Geological map of India ; and 
the portrait of Harvey, by Mirevelt, a chef d’euvre, bequeathed to the 
college by the late George Field, Esq., of Isleworth. Proceedings of 
a former session were confirmed, as follows:—The appointment of 
Professor Jenner to be physician to the hospital, instead of assistant- 
physician ; of Dr. Thomas Snow Beek and Dr. John Russell Reynolds 
to be substitutes, each for six months, for Dr. Jenner, as assistant- 
physician to the hospital for the year during which Dr. Jenner is 
charged with the duties of Dr. Parkes as physician to the hospital, and 
special Professor of Clinical Medicine; the appointment of John 
Dowson, Esq., to be Professor of Hindostanee, with liberty to teach 
Telugu, until further arrangements shall be made. The Professorship 
of Bengalee, offered to William Adam, Esq., having been declined by 
him, proceedings for procuring instruction in that language, as well 
as in Tamyl and other Indian languages, were postponed. Dr. Hoff- 
man, Chemist to the Museum of Practical Geology, has been appointed 
to the office of Assayer to the Mint, left vacant by the elevation of 
Professor Graham. 


To Correspondents. 

We beg to remind those of our correspondents who have kindly for- 
warded for publication various communications relating to public or 
private interests, that it is not desirable that the Canadian Journal 
should be made the medium of bringing into notice any facts or fancies 
which may give rise to anprofitable diséussion, or to which the writer 
would object, from personal considerations, to subscribe his name. 
—Ep. 








Monthly Me 


Register, at the Provincial Magnetical Observatory, Toronto, Canada West.—May, 1855. 
43 deg. 39.4 min. North. Longitude, 79 deg 21. min. West. 





Elevation above Lake Ontario, 108 feet. 
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Mean Maximum Thermometer.............. 65°-40 | Mean daily range: May, 1855, has been 1-°6 warmer than the average of the last 16 years. 
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Lowest point of Terrestrial Radiation, 23°-6 on a.m.of 10th f 65°-6. 
Aurora observed on 4 nights: viz. Ist, 8th, 10th, and 16th. 

Possible to see Aurora on 20 nights. Impossible on 11 yights. 
Raining on 6 days. Raining 30-9 hours; depth, 2-565 inches. 
Snowing on 2 days. Snowing 7-0 hours; depth 0-9 inches. 


Greatest intensity of Solar Radiation, 89°-2 on p.m. of 20th \ Range, 


Sum of the Atmospheric Current, in miles, resolved into the four Cardinal 
directions. 


North—2741-56 West—1017-04 South—690-05 
Mean direction of the Wind, N 1° W. 
Mean velocity of the Wind, 5-93 miles per hour. 
Maximum velocity, 24-7 miles perhour, from 10 to 11 a.m. on 4th. 
Most windy day, the 4th; mean velocity, 14-98 miles per hour. 
Least windy day, the 22nd; mean velocity, 0-89 “ “ 
Most windy hour, noon; Mean velocity, 9-04 miles per hour. 
Least windy hour, 1 a.m. ; Mean velocity, 3-41 miles per hour. 
Mean diurnal variation, 5-63 miles. 
Mean of Cloudiness, 0-46. 
Ist. Total eclipse of the Moon from 8h 54m p.m. Ist, to 0.45m. a.m. 
of 2nd. 
7th. Snow storm from 3h 30m p.m., continuing during the night. 
8th. Snow storm until noon. Cold stormy day. 
11th, Halo round the sun at 3 p.m. 


East—998-€6. 
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